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CAPACITY CHANGE VS. TEMPERATURE 
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RMC TYPE D DISCAPS 

MANUFACTURER “A” === 

MANUFACTURER “B” 
Sa 


% CAPACITY CHANGE 


TEMP. ° 
70. 85 100 115 130 145 


: NOW. ee GW Really Stable 
Condenser for Coupling and 
Filter Network By-passing 


RMC Type D “Stable Capacity” 


DISCAPS 


Specify RMC Type D DISCAPS when a more 
stable capacity is required for coupling and by- 
passing in filter networks. The actual capacity 
between +75°F and +185°F is +1% at 75°F, 
—4% at 130°F and +0% at 185°F. 

These new Type D DISCAPS, available in a 
capacity range between 220 MMF and 1000 MMF 
with a tolerance of +20% at 25°C offer the 
advantage of low self inductance, small size 
and low cost. 


PRIOR POEs 6 ioiikc coe scuee bees 1.5% at 1KC 

WORKING VOLTAGE 

TEST VOLTAGE 

INSULATION 

RESISTANCE Initial 5000 Megohms 
After Humidity 1000 Megohms 


Every DISCAP is 100% Tested for Capacity, BODY SIZE....220 om een ee Va" wa 


© 330 MMF 8 MMF 5/16” DIA. 
Leakage Resistance and Breakdown sae eat ae 


CAPACITY TOLERANCE +20% at 25°C. 


SEND FOR SAMPLES AND TECHNICAL DATA 


Pancossentl | RADIO MATERIALS CORPORATION 
CONDENSERS GENERAL OFFICE: 1708 Belmont Ave., Chicago 13, Ill. 


‘CTORIES AT CHICAGO, ILL. AND > ATTICA, IND. a 
Two RMC Plants Devoted Exclusively to Ceramic Cenionterd 5 
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AMPHENOL RF CABLES 


Because of its flawless transmission of RF 
signals, AMPHENOL Coaxial Cable is pre- 
ferred by electronics men everywhere. 
Closer tolerances, flexibility and extreme 
low-loss make AMPHENOL Coax and 
Twinax the most demanded cables on 
the market. 


es AMPHENOL TWIN-LEAD 


Servicemen and installers of TV and FM an- 
tennas name AMPHENOL Twin-Lead the most 
reliable twin-lead available. Unaffected by 
extreme heat or cold. AMPHENOL Twin-Lead 
with weatherproof brown polyethylene di- 
electric resists the harmful effects of ultra- 
violet rays, oil, chemical or gas fumes and 
salt air. 


AMPHENOL REMOTE CONTROL CABLE hg 
AMPHENOL Multi-wire Remote. Control 

Cable for low voltage applications is 
recognized as the most efficient and de- ail 
pendable cable made. Recommended for 

all circuits up to 28 volts, the wires are 

asily separated and stripped and brown 
polyethylene insulation provides excellent 

rotection against weather 
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CARBON 


Essex Electronics ranks today as one of the 


major suppliers of coils to the leading makers 
of receiving sets. Their reputation is based 
upon sound engineering and efficient produc- 
tion. With ten years of experience in this 
field, Essex Electronics testifies that G A & F 
Carbonyl Iron Powders have been one of the 
major tools in the successful completion of 


their many assignments............. 


THIS FREE BOOK — fully illustrated, with 
performance charts and application data — 
will help any radio engineer or electronics 
manufacturer to step up quality, while saving 
real money. Kindly address your request 


to Department 25. 


Other makers—of both cores and coils— 
have testified that it costs less to work with 
these top quality materials and that major 
gains are effected in both weight reduction 
and increased efficiency. We urge you to ask 
your core maker, your coil winder, your in- 
dustrial designer, how G A & F Carbonyl 
Iron Powders can improve the performance 
of the equipment you manufacture. It will 


cost you nothing to get the facts. 


ANTARA. PRODUCTS 


DIVISION OF 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET e NEW YORK 14, NEW YORK 


lron Powders... 
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TELE-TIPS 
we ont 


CONSERVATION of scarce ma- 
terials has been worked out by Philco 
engineers in designing new TV set 
with 85% less cobalt, 85% less nickel, 
67% less silicon-steel, 25% less cop- 
per, and 25% less aluminum. Set 


could be in production in three 
months, Engineering Vice-president 
Leslie Woods is quoted as promising. 


LITTLE KNOWN FACTS—Rail- 
road use of radio has increased over 
16-fold in the last five years. A total 
of more than 5,337 railroad radio 
stations is now in operation includ- 
ing base and mobile units. Inductive 
carrier operations also include over 
1,173 installations. In the event of 
emergency or internal trouble these 
would prove invaluable to the gov- 
ernment in coordinating defence op- 
erations. 


’ . . BUT the goalie is not expected to join the 
play in center ice. He is physically conditioned and equipped 
for = job — to “stay put and take it". It's different with a 


eee For a Thomas tube isa ‘oshing performer as wae produces finely shaded 
-_¢ontrasts and clear, stec — which mokalk Gaat-eeoron star of hundreds 
- ot thousands of TV receive 
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DUAL POWER FREQUENCY) 
operation of TV receivers, such as i 
required of installations used ir. 
South America, and some Europear 
countries, poses problems for the de- 
signer. In many sets which are built 
down to a price there is insufficient 
iron in the power transformer so 
that it heats up at the lower fre- 
quency of 50 or even 25 cps. Addi- 
tional shielding is also required to 
prevent the 60-cycle field of the 
supply from interacting with the 50- 
field repetition rate of the television 
system. Filtering is also needed. 


OCT. 14, 1920, was the date reg- 
ular broadcast programs began over 
Station W2XQ, Union College, Sche- 
nectady, N.Y., according to a 30-year 
celebration just held by the present 
Union College campus carrier sta- 
tion WRUC. Even in the Spring of 
1920, irregular concerts were broad- 
cast, and names on the old log in- 
clude Glenn Mercer, Leo Freedman, 
Ralph Bennett, William J. Mc Caig, 
W. T. Meenam, E. D. Cook, R. D. 
Stevenson and Clyde D. Wagoner. In 
1922 WGY went on the air, sharing 
until 1924, the 360-meter channel of 
WRL, which was the new call of the 
Union College station assigned in 
1921. Present campus broadcast sta- 


|. tion WRUC was launched Sept. 22, 


1941, by G. B. Houck, Myron Mills 
and Paul Yergin. 


ELECTRONIC EMBALMING is 
a new development of U. A. Sana- 
bria, of American Television, Chi- 
cago. When a corpse is dehydrated 
by dielectric heating it will keep in- 
definitely, and can then be wrapped 
in a glass cloth and sealed in an 
evacuated glass tube. Corning Glass 
is offering glass envelopes to last two 
million years, and undertakers are 
getting set to handle the new proc- 
ess. 


GOVERNMENT WORKERS 
were unfairly maligned in item 
“Happy Sickleave” appearing in our 
November issue, according to several 
letters received from Washington, in- 
cluding a protest from Chairman H. 
B. Mitchell of the U.S. Civil Serv- 
ice Commission. Chairman Mitchell 
points out that when this “vacation” 
compilation originally appeared in a 
U.S. Chamber of Commerce bulletin, 
it was traced back to vague origins 
at an Arizona airfield in 1943. So we 
hasten to apologize for any reflec- 
tions cast on the great body of con- 
scientious and devoted ' Washington 
workers. 


(Continued on page 11) 
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TELE-TIPS (Continued) 


CBS SEEMS TO BE over- 
whelmed by the response to its color- 
television system. We hear that 
eager inventors are being turned 
away in droves—inventions unseen! 
This is probably just as well since 
at this stage it is better for a com- 
pany not to examine unpatented 
schemes for fear of later suits in 
case a staff engineer has similar 
ideas. 


SUNSPOT-CYCLE LOW — The 
solar cycle (averaging 11.6 years) is 
now recognized to have considerable 
effect on radio transmission thru 
changing heights of the radio reflect- 
ing layers. As 1951 opens, the sun’s 
spots are still diminishing in num- 
ber. Estimates of the date of the 
coming minimum, made by various 
authorities, are: Bureau of Stand- 
ards, early 1955; Greenwich (Eng.) 
Observatory 1954-55; Princeton 
1955-6; Dr. C. W. Cartlein, Cornell, 
1954.7-1955.3. 


COBALT AND COPPER CON- 
SUMPTION will be greatly reduced 
in future TV picture tube designs 
according to recent RCA announce- 
ment. Development has now pro- 
gressed to where electron gun assem- 
blies will use electrostatic focusing 
thus eliminating alnico magnets or 
copper wire coils for focus. First 
application will probably be in 21-in. 
metal-glass rectangular to be intro- 
duced next May. While new gun de- 
sign conserves critical raw materials, 
attendant difficulties are encountered 
and include: obtaining round spot, 
maintaining regulation and ratio 
(about 1:5) between focus and anode 
supply voltage, and providing means 
for spot centering. If high efficiency 
autotransformer type flybacks are 
used, centering may have to be done 
with some type of external magnet. 


RAINCOATS FOR RADOMES 
—Rain is anything but “gentle” 
when you hit it at modern plane 
speeds of 400 miles an hour. At such 
Speeds, it takes only a few minutes 
for rain to erode the radomes hous- 
ing the plane’s radar equipment. 
These radomes are of plastic lami- 
nate construction, layers of fabric 
bonded together with a heat-harden- 
ing resin. Air Force tests now show 
thet a thin coating of neoprene, the 
sy: thetic rubber made by Du Pont, 
fu:nishes remarkable surface pro- 
tection against “rain blasting.” A 
conting only 10 thousandths of an 
inch thick has prevented damage to 
lar inates for 10 hours in test flights 
thiough rain at 400 mph. Coating 
car be built up again, by spraying. 
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Here...try ESNA’s New Idea 
in fasteners 
...Rollpins 


For a new idea in fastening —for 
brand-new fastener economies — it’s 
important to you to try Rollpins, 
ESNA’s new self-locking fasteners. 


One test application will show you 
how Rollpins can cut machining 
costs and assembly time on every type 
of fastening job. In fact, no reaming, 
no threading, no peening, no keying 
is required when you use Rollpins, 
because Rollpins give a vibration- 
proof fit in standard drilled holes. 

To fasten two pieces of metal—or to 
fasten a number of laminations— 
just drill holes within normal 
tolerances in each piece, press or 
hammer a Rollpin in place, and the 
job is done. Rollpins fit flush, can be 
removed with a drift or pin punch. 


Remember 
Rollpins are 


Many production lines are now using 

Rollpins on applications like these: 

-.. CHEAP TO INSTALL 

... LIGHT-IN WEIGHT 
. . VIBRATION-PROOF 
. . RE-USEABLE 


y ilps OF 


ELASTIC STOP NUT CORPORATION. 
OF AMERICA 


¢ as locating dowels on machine housings 

e to assemble gear trains, rolls, fans, and 
cutters on shafts 

* to attach control knobs, handles and levers 

e as stop pins, clevis pins, lockpins, yoke pins 

- to eliminate the danger of cracking 


in the assembly of plastic, sintered metal, 
and die-cast parts 


¢ to pin cast iron, malleable iron and steel 
pulleys, gears, cams and shafts. 


Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, N. J. 


Wall his coupon 
NOW! 


FOR YOUR 
FREE TRIAL ASSORTMENT 
OF THE NEW ESNA ROLLPIN 


Please send me full data on your new Rollpin, together with 
test samples. 


Firm_ a 
SIMPLIFIED VIBRATION-PROOF ASSEMBLIES Address. 
REDUCED WEIGHT » RE-USEABILITY 
LOWERED COST City. Zone__ State. 
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The new G-R Type 1303-A Two-Signal Audio Gener- 
ator supplies signals by the beat-frequency method. 
Three oscillators and three mixers are used to provide a 
number of output-signal combinations. The output of 
the mixers are combined in a linear adding network and 
then amplified through a very low-distortion power 
amplifier. The output from the amplifier is fed into a 
600-ohm attenuator system, with a voltmeter to monitor 
the level at the input of the attenuator. The harmonic 
content and inter-modulation products in the final out- 
put are at a very low level. High stability of voltage and 
frequency are provided. The frequency drift from cold 
start is only a few cycles. 


This A-F Signal Generator will supply 
the following signals: 


e A single low-distortion sinusoidal voltage, adjustable 
in frequency from 20 cycles to 40 kilocycles, in two ranges. 


e Two low-distortion sinusoidal voltages, each sepa- 
rately adjustable, one to 20 kc and the other to 10 kc. 


e Two low-distortion sinusoidal voltages with fixed 


difference in frequency maintained between them as 
the frequency of one is varied. The fixed difference fre- 
quency is adjustable up to 10 kc, and the lower of the 
two frequencies is adjustable up to 20 kc. 


The output is continuously adjustable and is calibrated 
both in volts and in db with respect to 1 mw into 600 
ohms. The frequency calibration can be standardized 


within one cycle at any time. Its accuracy is + (1% + 
0.5 cycle). 


This generator is an excellent and versatile signal source for 
the three standard non-linear distortion tests: 


1. The widely used harmonic distortion test. 


2. The intermodulation method that evaluates distor- 
tion in terms of the resultant modulation of a high- 
frequency tone by a low-frequency tone. 


3. The difference-frequency intermodulation test, which 
evaluates distortion in terms of the amplitude of the 
difference-frequency components produced by inter- 
modulation of two sinusoidal test signals of equal 
amplitude. 


Write for Complete Information 


GENERAL RADIO COMPANY 


90 West St., New York 6 


920 S. Michigan Ave., Chicago 5 


Cambridge 39, - 
Massachusetts 


1000 N. Seward St., Los Angeles 38 - 
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This year, over $2 billions of military radio-elec- 
tronic equipment must be built. And in 1952, the 
defense production rate will be stepped up to $4 
billions. Such tremendous quotas mean‘that the whole 
radio-TV industry must share the load. 


But government has been slow to provide immediate 
military orders for the smaller manufacturing units,— 
for the scattered plants and shops which, in the ag- 
gregate, must turn out the bulk of this huge produc- 
tion. 


These plants are already facing material and parts 
shortages and some are slowing down; meanwhile their 
employees seek jobs elsewhere. It is these present 
well-integrated working organizations which must be 
held together intact, so that they will be ready to take 
over military production. And the transition must 
come promptly, or cutbacks will have crippled the very 
outfits we count on most. This problem will become 
even more acute in the second quarter of 1951. 


Spread the Work! 


Secretary Marshall has already wisely ordered pro- 
curement officers “to spread contracts across industry 
as widely as possible in order to broaden the scope of 
the military procurement program, to obtain urgently 
needed goods faster and to take up the slack in indus- 
tries now facing cutbacks because of materials short- 
ages.” 


President Truman’s declaration of the Emergency 
Permits negotiation of contracts by the military 
branches, without the securing of bids. This move will 
speed-up the slow processes that blocked military 
procurement up to a few weeks ago. 


Smaller concerns can get into military production 
by taking subcontracts, (a plan which also has the 
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All Hands for Defense! 


advantage of monthly payments instead of the 90 to 
150-day delays the prime contractors suffer!) Appli- 
cation of the “leadership” plan, by which an experi- 
enced military-electronic producer trains and guides 
factory organizations unfamiliar with military speci- 
fications, should also be tested out at this time. 


Large and Small—All Needed! 


Every group and every individual possessing radio- 
manufacturing know-how and facilities must be mar- 
shalled into the present effort. 


For, as pointed out by Ray Ellis, WPB official who 
supervised the vast $6-billions radio-electronic pro- 
duction program of 1943-45, “the smaller companies do 
not have the sales facilities of the larger companies 
and so do not know as well the avenues of approach to 
the military. It is the larger companies in case of 
emergency that get started first, because of their 
heavier development programs, but “— 


(And these are the words of a man who knows)— 


“Eventually the medium and smaller companies will 
have to carry the major parts of the military produc- 
tion program.” 


* * *% 


TELE-TECH is doing its part by making a realistic 
effort to assist radio-TV manufacturers with their procure- 
ment problems. We are providing specific, down-to-earth 
information on procurement procedures — where to go, 
whom to see, what different government agencies buy, 
planning for subcontracts, ete. We are pin-pointing this 
information, in detail. We are makng it as definite, as 
clear, as plain, as factual, as is humanly possible. This 
is part of TELE-TECH’s contribution of material, concrete 
assistance, at a time when— 


ALL HANDS ARE NEEDED FOR DEFENSE! 


THE PENTAGON 


MILITARY PROCUREMENT TO SPEED UP— 
With military procurement orders for electronic 
and radio equipment finally and at long last being 
placed with manufacturers in increasing volume dur- 
ing the latter part of January and this month, the 
radio manufacturing industry now is traversing the 
troublesome period of transition from the successful 
mass production of television and radio sets (handi- 
capped by shortages of materials and components) into 
its national defense task—an assignment in which the 
industry achieved a most notable record of production 
for the armed services in World War II. 


CUT-BACKS 


MATERIAL SHORTAGES—The drastic cutbacks 
of supplies of cobalt, copper, nickel and other vital 
metals for the production of television and radio appa- 
ratus is forcing an estimated reduction of sets during 
this first quarter by more than 30 percent, and the 
slash will go even deeper by midsummer. But the 
miltary procurement, coupled with the materials’ 
shortages for civilian items, to the amount of $1.5 
billion to $2 billion, should take up the gap of the cur- 
tailed TV-radio set production, and the electronic-radio 
manufacturing industry during 1951 will be kept 
extremely busy in its paramount role of providing the 
“eyes, ears and nerves” equipment for the Armed 
Forces. 


On Korean battlefront a Signal Corps operator keeps ground 
forces in continuous radio contact with U. S. planes bombing 
the enemy's concentrations of infantry, tanks and supply lines. 


The & A D A a S C O — FE Revealing at a Glance 
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MILITARY RADIO 
SOLVE KOREAN WAR LESSON—A lesson of 


the Korean war, faster and more flexible radio com- 
munications from the battlefield to the command head- 
quarters, is being solved by the Army Signal Corps 
with the issue to troops starting Jan. 1 of a new series 
of 30 different radio sets. Expedited by the radio 
manufacturing industry for military use, the new sets 
can be connected together to accomplish longer dis- 
tance communications than has been possible from the 
short-range, low-power apparatus in use in South 
Korea. The new Signal Corps sets can be utilized both 
in vehicles and by troops in transported field kits and 
can also be interconnected with the walkie-talkie and 
other portables. 


SOUND 


AUDIO ENTHUSIASTS in past years have sought 
those equipments which featured uniform response 
throughout the widest audio frequency range possible. 
Now that modern tubes, components, and circuits have 
made this desired full-frequency range coverage pos- 
sible, many are finding that there is still “something 
lacking.” The present trend seems to center on improv- 
ing low-frequency response to overcome this situation, 
with the output transformer (Peerless) and speaker 
to air-column loading (FAS system) receiving consid- 
erable attention. The new loudness control network 
(IRC) recently introduced has also created interest, 
since it permits bass accentuation at low volume set- 
tings and where it is usually conspicuous by its absence. 


TRANS-OCEANIC TV 


OVERSEAS TELEVISION may become a possi- 
bility sooner than most people think, if current de- 
velopments in wire and radio transmission of pictures 
prove successful. Although direct television pictures 
require wide bandwidths and consequently special 
cables and radio links, still-picture transmission can 
be done via ordinary undersea cables. The latest sug- 
gestion it to break movie film frames into smaller 
units and transmit them by a modification of the wire 
news process. In this manner a film might be sent 
clear across the Atlantic or the American Continent in 
a few hours. Watch this development in 1951. 


COLOR-TV 


ON THE SHELF “for the duration” of the Emer- 
gency—is the probable fate of all color-television 0 
any commercial scale, now that the latest and wholly 
satisfactory compatible system has been demonstrated 
at Washington. Industry executives and engineers t0 
the number of several thousand witnessed these show- 
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ings in December and came away determined to put no 
manufacturing support behind a non-compatible sys- 
tem. Meanwhile the Supreme Court and the Pentagon 
will block any authorization moves for incompatible 
operations. Engineers and materials are now needed 
for defense. When the Emergency has passed, color 
television will be ready to “start right” on a fully com- 
patible basis. 


MOBILE 


RAILROADS, OIL — Railroads’ reports have 
brought out that their radio services are growing 
substantially. The Erie Railroad recently presented 
to the Army Signal Corps and Navy and Air Force a 
complete description of its mainline radio system be- 
fore an audience which crowded the Pentagon Au- 
ditorium. The Petroleum Industry’s Central Commit- 
tee on Radio Facilities submitted a special report to 
the President’s Communications Policy Board on their 
radio systems’ vital role in the defense economy. These 
activities indicate that this field of equipment manu- 
facturing can continue for a long time in supplying 
mobile radio services. 


REPLACEMENTS 


SUBSTITUTE MATERIALS for the civilian prod- 
ucts of broadcast sets and particularly television re- 
ceivers for which the U. S. public has an ever-grow- 
ing and almost insatiable demand (despite the higher 
costs due to the Federal excise tax) were tested by 
the leading manufacturers long before the advice from 
the NPA and the prospect of the scarce metals and ma- 
terials limitation orders. 


MANUFACTURING 


WITH THE INDUSTRY being called upon to di- 
vide its productive output between military and civilian 
goods, and with the attendant difficulty of having to 
comply with directives on the conservation of critical 
raw materials, it should be noted that industry’s out- 
put will not be the 65%-35% (Civilian to Military) 
figure often quoted unless the division of raw materials 
follows in the same proportion. Current restrictions 
on rew materials (cobalt.and copper) show that his 
ratio will not be maintained. In reality, therefore, 
65%represents only productive capacity. The manu- 
facturers of civilian goods must now strive to use 
every available substitute material in order to make 
this limited productive facility 100% effective. One 
way to help achieve this would be by providing an 
agency through which the techniques and processes 
emploved to manufacture military components could 
be declassified and made available to producers of 
Civili: 1 goods. In turn, research staffs for these manu- 
factu: srs might find ways of using substitutes. 
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Situations of Significance in the Fields of TV and Tele Communications 


SIMPLIFICATION 


THE EMERGENCY and rearmament now call em- 
phatically for prompt action on every proposal that 
has been made to simplify and standardize radio-TV 
components and parts. Standardization of military 
supplies is of course a top necessity. 


And in the civilian field, in such products as TV- 
picture tubes, simplification is badly needed. In the 
16-in. size, for example, we now have some 25 different 
non-interchangeable types, all of which could be sim- 
plified into two “rounds” and two “rectangulars”. New 
larger CR tubes are appearing in diverse models, all 
non-interchangeable. This multiplicity wastes materi- 
als and factory effort. Simplification all along the line 
should begin at once. 


RADIO-TV STOCK VALUES 


PHENOMENAL ADVANCES in security values in 
the radio and television industry in the last few years 
are graphically illustrated in the comparative chart 
here shown. Congress has recognized the inequities 
that exist in excess profits tax legislation as applied 
to television manufacturers by providing special meth- 
ods for determining the excess-profits tax credit for 
companies which qualify as growth companies under 
the new tax law signed by President Truman on Janu- 
ary 3rd. Much credit is due Dr. Allan B DuMont and 
his National Conference of Growth Companies for lead- 
ing the fight for more liberalized treatment of new 
and growing companies. 


For a detailed survey of stocks in the radio and 
television industry, see pages 80 and 81 of this issue. 
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How radio-TV stock prices outran the general stock market 
during the past eleven years, is shown by this chart compar- 
ing price averages of six representative radio-TV stocks with 
the general market average as represented by the 540-stock 
price index compiled by Merrill Lynch, Pierce, Fenner & 
Beane, New York. (For 6-year record of 120 radio-TV stocks. 
prices and dividends, see pages 80 and 81, this issue). 
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“P-2 Iron," a European development, can be used in vacuum 
a substitute material for nickel and thus aid conservation of 


W. ESPE 


Tesla Electronic National Comp. 
Prague, Czechoslovakia 


SIDE from metals with extremely 
high melting point (tungsten, 
molybdenum and tantalum) nickel, 
without doubt, can be considered the 
most important metal in the electron 
tube industry.1 For most applica- 
tions nickel has a sufficiently high 
melting point, low vapor pressure, 
excellent fabricating characteristics, 
good corrosion resistance and still 
further, it may readily be degassed 
in vacuum by r-f or electron bombard- 
ment. The somewhat low coefficient 
of heat radiation of plain nickel 
sheets may be improved by carboniz- 
ing, thereby approaching the radia- 
tion coefficient of a black body. By 
virtue of these traits, nickel has be- 
come an indispensable raw material 
in the construction of radio receiving 
and transmitting tubes. 


Search for Substitute 


Since the European electron tube 
industries are dependent on the 
American or Canadian nickel supply, 
great efforts have been expended by 
these organizations to find a cheaper 
and more available substitute mate- 
rial. After many years of intensive 
research, shortly before World War 
II, the German metal industry de- 
veloped a suitable material which be- 
came known as “P2-Iron.” A first 
report on this development was pub- 
lished in 1948? simultaneously with 
the introduction of a similar mate- 
rial on the American market. The 
American counterpart consists of 
hot-rolled, low carbon rimming grade 
steel 0.080-in. thick which is cold- 
reduced to 0.040 in. The strip of this 
steel then is coated with an alloy of 
aluminum and 8% silicon in molten 
state and rolled to 0.125 mm (0.005 
in.), Thereafter it is annealed in H, 
giving it a black finish and rendering 
it ductile and formable. 

This American material, somewhat 
different from the European P2-Iron, 
is being used in several selected, tube 
types by at least one manufacturer, 
and the production of this aluminized 


and 


E. B. STEINBERG 


Advanced Research Lab., Remington 
Rand, Inc. South Norwalk, Conn. 


steel now is several tons per month. 

Since aluminized steel has not as 
yet found the more wide-spread ap- 
plication that appears warranted, the 
following detailed story on the Eu- 
ropean development should help to 
clear up some of the issues still under 
consideration. 

When considering substitute ma- 
terials it is advisable to compare 
some of the other materials with re- 
spect to the properties of nickel. See 
Table I. 

Aluminum, although readily avail- 
able, has too low a melting point 
which prevents proper outgassing in 
vacuum. Its mechanical strength 
drops fast at elevated temperatures 
and further, its high chemical affinity 
to mercury vapor precludes its use in 
mercury vapor tubes or vacuum sys- 
tems with mercury vapor diffusion 
pumps. 

Oxygen-free copper (deoxidized or 
OFHC) ** has acquired an impor- 
tant role in the construction of wa- 
ter-cooled transmitting power tubes, 
X-ray tubes and magnetrons. It is 
characterized by vacuum tightness, 
good adherence to glass and excellent 
heat conduction. However, for the 
construction of anodes of small and 
medium size radio tubes, copper is 
inferior to nickel as regards to vapor 
pressure, melting point, hot mechan- 
ical strength and coefficient of heat 
radiation. Also it is rather expen- 
sive and can be carbonized only with 
difficulties. 


Disadvantage of Iron 


Tron at a first glance appears as an 
inexpensive and readily available 
substitute for nickel. Its melting 
point is higher, its vapor pressure 
comparable to that of nickel and low 
carbon iron lends itself to deep draw- 
ing and spot welding. The coefficient 
of heat radiation is higher than that 
of nickel, but in a similar manner, 
iron surfaces like aluminum cannot 
be blackened by carbonizing. In spite 
of many favorable characteristics, 


iron is afflicted with an important 
disadvantage. Even after several 
days of degassing at high tempera- 
tures, iron continues to liberate at 
operating temperatures in the range 
of several hundred C° a small but 
ever-continuing amount of gas. It is 
obvious therefore, that iron cannot 
be used for small and medium size 
permanently-sealed vacuum tubes, 


Since it was found that the gas 
content in iron diminishes with de 
creasing C-content, iron anodes and 
other electrode parts could be made 
by the powder metallurgy technique 
using sintered carbonyl iron powder: 
However, the high manufacturing 
cost coupled with easy rusting of the 
cleaned and degassed parts rule out 
iron as a substitute for nickel, ex- 
cept for use in large tubes such as 
mercury-arc rectifier tanks. 


For many years graphite has been 
used successfully for anodes of me- 
dium power-size transmitting tubes 
Graphite is endowed with a high 
melting point, low vapor pressure 
and excellent coefficient of radiation. 
However, its low mechanical strength 
requires heavier wall thickness. Its 
high gas content and high electric 
resistivity cause almost insurmount- 
able difficulties in the construction 
and processing of small mass-pro- 
duced radio receiving tubes. 


P2-Iron was discovered by chance 
when carrying out tests aiming at 
the development of an iron without 
occluded gas. It was an occasional 
practice to insert aluminum into the 
liquid iron bath in the form of an 
aluminum-clad iron sheet.® Such bi- 
metallic material has been used in 
Europe for packaging of canned 
goods, thereby reducing the amount 
of aluminum required. When insert- 
ing this bimetallic sheet it was ob- 
served that the color of the alumi 
num changed from a shiny to a very 
dark color. Upon closer examination 
it was found that this blackening }8 
caused by a. reaction between the 
iron base and the aluminum clad- 
ding, having’a composition originally 
identified as FeAl,. More recent 
X-ray diffraction investigations point 
to the probability of Fe,Al;. De 
pending upon the annealing col 
ditions Debye diagrams revea! the 
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Aluminum-Clad tron for Electron} 


tub 
crit 


Tubes 


tube manufacture as 
critical raw materials 


presence of a still further composi- 
tion tentatively identified as Fe,Al,= 
FeAl.. 

At elevated temperatures there oc- 
curs an exothermic reaction which 
results in a coarse, opaque, dark- 
® bluish surface of the aluminum cov- 
ering. This dark surface is created 
not only by heating in air or by 
heating in a protective atmosphere, 
but also in vacuum. In fact, the 
cleanest surface can be produced by 
heating in the latter medium. When 
testing this aluminum-clad sheet as 
anode material in radio tubes an un- 
desirable residue was found to de- 
posit itself on the interior of the 
glass envelope. A further analysis 
showed this residue to be zinc. As a 
next step, a zinc-free aluminum was 
substituted and no further troubles 
were experienced. This new material 
consisting of an iron core with alu- 
minum covering rolled on both sides, 
especially manufactured for vacuum 
purposes, was named P2-Iron. It was 
= found to be usable without prede- 
gassing and being corrosion resist- 
ant, permitted storage without spe- 
cial provisions. The somewhat ex- 
pensive carbonizing process’? for 
nickel is very much simplified when 
using the P2-Iron, inasmuch as a 
blackening of the surface can be ob- 
tained merely by heating. In view of 
these characteristics the aluminum- 
clad iron material was used most ex- 
tensively for anodes of radio receiv- 
ing tubes in the European countries 
during the recent war. 


Production of P2-Iron 


The production of P2-Iron for ra- 
dio receiving tubes in sheet form of 
015 mm thickness can be seen in 
Table II. The oxygen content and 
absence of silicon of the iron base is 
Important. Also, the Si-content and 
absence of zinc in the aluminum is of 
greatest concern for the reasons ex- 
Dlained above. The annealing tem- 
perature of the finished product must 
be held within the close limits shown 
on Table II. If standard iron is used 
for base material and non-alloyed 
aluminum for the covering, the 
blackening Fe-Al compound occurs 
at 480°C, which is lower than the 
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_ Table I: Properties of Nickel and Metals Used in Vacuum Technic 


Properties Ni Al Cu Fe P2-Metal 
Specific Gravity gm/cm? | 8.85 . pe 8.9 7.87 7.65 
Melting Point ¢ 1452 658 1083 1528 14500 
Vapor Pressure at 

800 C mmHg | < 10% 10°¢ 104 10° | 10°¢ (AD 
Tensile Strength —, 35® 
annealed Kg/mm?| 32-45 7-11 21-24 20-350 | —, 259 
Max. Temperature for 
const. load of 
2 Kg/mm?2 c 600 80 270 450 420 
Erichsen Ductility 
Test 0.5mm sheet mm 11 9 13 8-10 7® 
110 3-4@ 
Coefficient of Radia- 
tion at, : 
6650 A plain % 37.5 18-28 17 40-44 | 20-25 
“ carbonized to 75 —_ to 75 ee 85 
Spot welding — good with bad medium not as g somewhat 
all metals bad with as Ni difficult 
incl. Mo. Mo. 
Corrosion Resistance 
without protection — very good in good very bad | same as 
. good dry storage Al 
Degassing in Vacuum —_ good very bad | bad espec.| very bad | excellent 
Os with high 
Cc® 
Degassing in H,-Oven — good very bad | possible | very bad — 
if Oo free — high 


® Approx. Melting Point of Fe-Al com- 
pounds. 

@ Except with Al content. 

® Prior to Annealing- 

® After Annealing-Blackening 


® Depending upon C-content. 
© Carbonyl Iron 


sheet thickness, 0.15mm. 


Table I: Manufacturing Procedure of P-2 Iron for Vacuum Use 
(0.15mm Total Thickness) 


A. Iron Base and Its Preparation 
1.Iron Analysis % $C: 0.04-0.08 


Balance Fe Mn: 0.1-0.6 
S: 0.037 
P: 0.039 
Cu: 0.06 
Si: none* 
O: 0.007 
(in solid solution 
not as Oxide) 
2. Ribbon Dimen- 
sion (mm) 150 x 3.5 
3. Pickling H2SO4 10% con- 
centr. 
4. Rinsing & Clean- 
ing Washing, dry wire 
brushing 
5. Cold Rolling down to 1.8mm 
6. Annealing in closed pots 


7. Surface Cleaning wire brushing 


B. Preparation of Aluminum 


8. Analysis of most 
important con- 


stituents % Si: 1.0-1.5 
. Fe: 0.3-0.6 
Zn: none 
9. Dimensions : 
(mm) 150 x 0.6 
10. Rolling without intermediate 


as 


0.2mm 


11. Surface Treat- 
ment 


heaping »ee steel 

wire on side 
contacting Fe 

C. Cold Rolling Process 

12. Assembly prior to Rolling 


olling T 
14. Rolli emper- 
ature due to cold 
working 180-200° C 
15. Further rolling 
in convenient 
ate annealing to 
oe ata 
layer ahiccaen 
about 7.5 » (limits 
5-20 u) 
16 Remeene os" CC + 5° C in 
Electric air 4 to 6 hours 


ALUMINUM-CLAD IRON (Continued) 


final annealing temperature of above 
*600°C. Such a material could not be 
annealed after rolling without crea- 
tion of the Fe-Al compound a reac- 
tion which is undesirable until after 
final forming, spot welding, and de- 
greasing of the electrode parts. By 
using iron and aluminum with com- 
positions indicated in Table II, the 
reaction temperature between Al and 
Fe is raised to 680°C. Practice has 
shown that annealing of the P2-Iron 
material is necessary prior to fabri- 
cation of electrode parts in order to 
avoid deformation of such compo- 
nents during the outgassing and 
processing of vacuum tubes. Atten- 
tion must be paid also that during 
the “cold rolling” process a tempera- 
ture of 600°C is not exceeded such as 
may occur by too great a reduction 
or too fast a feed. In general, it was 
found that an equilibrium tempera- 
ture of 180° to 200°C is sufficient 
for rolling and cold welding of the 
iron core with the aluminum clad- 
ding. 

The thickness limits for the alu- 
minum cladding was found to be 5 
to 20 ». If the aluminum layer is too 
thin, the aluminum may tear during 
wire brushing (see below), while 
with too thick a layer the aluminum 
may flow off in molten particles dur- 
ing final r-f heating inside the vacu- 
um tube under simultaneous creation 
of Fe-Al compound flakes. 


Further Handling of P2-Iron 


Prior to using the P2-Iron, it is 
to be observed that there is an alu- 
minum oxide layer on the surface of 
the P2-Iron which was produced dur- 
ing the preceding annealing process 
in air or in a protective atmosphere. 
If this oxide layer is not removed, 
the Fe-Al compound surface to be 
created later will not be as dark as it 
could be. Consequently, the P2-Iron 
is cleaned by wire brushing; for 
anodes the surface radiating toward 
the exterior only, both sides for ra- 
diating fins. The material thereby 
obtains a silky appearance on the 
cleaned side. It is important of 
course, that the aluminum cladding 
is not broken through. There is still 
another reason why sheets to be used 
for anode material are not wire 

_brushed on the inside surface which 
faces the cathode. Without protec- 
tive aluminum layer, oxygen might 
escape from the iron base and injure 
the oxide cathodes. Such oxygen 
may come from minute spots laid 
bare during brushing. 

The P2-Iron ribbon usually is wire 


brushed automatically, followed by 
conventional shearing, punching, 
forming, drawing, etc., always watch- 
ing the brushed side to face the ex- 
terior. The P2-Iron is somewhat 
harder and more resilient than nickel. 
Spot welding creates no difficulties, 
but the adjustment of the welder 
relative to current, pressure and 
time is different from the settings 
used for nickel and plain iron. The 
welding electrodes should be cleaned 
more often to remove deposits of Al 
and Al,O,. When spot welding P2- 
Iron parts to other objects in vacu- 
um Al-sputtering must be carefully 
avoided. It may be mentioned that 
welded P2-Iron sheets may readily be 
joined by spot welding with other 
metals (Ni, Cu, etc.) in fact, by us- 
ing smaller currents than P2 sheets 
without blackened surface. 

There is some difference of opin- 
ions as to the best method of black- 
ening the finished formed and welded 
parts made of P2-Iron. The original 
method consists of degreasing the 
finished parts in trichlorethylene and 
then mounting them without pre- 
degassing inside the vacuum tube. 
Blackening is carried out by r-f dur- 
ing the final exhaust period by rais- 


Table II: Most Important Bi-Metal- 
lic Iron Combinations Developed 
During 1938-45 


NAME ARRANGEMENT 


Pe2 


| jieou Fe 
mw ISA AI 


15 Ww Al 
1 120M Fe 
15 Ni 


Sees 
VELELILL A 
EERIE ea Al 
CRAKS ISM Fe 

A I\2OM EA-Fe 


wm isu Al 


EAS ISU EA-Fe 


AL COMPOSITION PER TABLE I 
Fe COMPOSITION PER TABLEIL 


EA-Fe IRON WITH 0.05 % C 
IN FORM OF SPHERISODIZED 
CEMENTITE, SEE FOOT NOTE | 


ing the anode temperature above 
690°C which is slightly above the 
melting point of the aluminum 
(658°C). In spite of this tempera. 
ture the aluminum will not flow of 
the iron core provided the aluminun 
layer is within the prescribed thick. 
ness limits and the r-f heating is not 
done too fast. Using the conven. 
tional bombarders, the r-f field pene. 
tration is considerably greater than 
the thickness of the aluminum cla(- 
ding which results that the iron core 
is heated quickly and uniformly. 
Parts that are to have a good black 
surface should be kept below a ten. 
perature of 900°C because at this 
temperature, the degree of blacken- 
ing diminishes whereby the coeff- 
cient of radiation drops from 85 to 
60%. Manufacturers using above 
described method feel that during 
the blackening process more gas is 
absorbed than liberated, and as a re 
sult thereof the vacuum of the tube 
improves. The getter action is at- 
tributed to an increase in surface 
when creating the Fe-Al compound. 


P-2 Parts Blackened 


Others blacken the P2-parts prior 
to mounting them inside the vacuum 
tube by applying heat in vacuum or 
H,. It is obvious, of course, that the 
temperatures are held between 680° 
and 900°C for the reasons stated 
above. This procedure may be neces- 
sary for small assemblies which 
when mounted inside of the vacuum 
tube cannot be reached by r-f, and 
also in the case where the Fe and Al 
alloy does not correspond with speci- 
fications given in Table II, causing 
the blackening temperature to be be- 
low the annealing temperature. 

The blackened surface, if  per- 
formed in H, has not as uniform an 
appearance as if carried out in vacu- 
um. Moreover, using H, the alumi- 
num is unnecessarily charged with 
H, which is difficult to remove. 

The detrimental gas content of an 
anode made of P2-Iron is only a frac- 
tion of that of an anode made of 
carbonized nickel and same dimen- 
sions. Consequently there is a saving 
in processing time and temperature. 
The carbonizing process is much 
simpler than with Ni-anodes. It was 
for these reasons that P2-Iron be 
came very popular for the production 
of small mass-produced radio receiv- 
ing tubes. Experience showed that 
P2-Iron cannot be used in tubes with 
distillation cathodes. It appears that 
under the influence of H, a reaction 
occurs between the Ba-vapor and Al. 
Further, it was found that P2-Iron 
should not be employed in tubes with 
very small distances between «node 


(Continued on page 72) 
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Low-Noise Miniature Pentode 
for Audio Amplifier Service — 


Structural design provides for minimum interelement leakage and inductive, 
capacitive, or conductive coupling between heater and other tube parts 


By D. P. HEACOCK 
and R. A. WISSOLIK, 


Tube Dept., Radio Corp. of America, 
Harrison, N. J. 


MAJOR requirement for a tube 
in the input stage of a high-gain 
audio amplifier is that it generate 
little extraneous signal. Unless such 
signals are originally very small, the 
amplification of these signals by the 
succeeding stages may result in an 
objectional amount of noise output. 
This extraneous output can be broken 
down into three general types of dis- 
turbance—hiss, hum, and microphon- 
ics. Hiss may be defined as the un- 
desired output generated by thermal 
effects in the resistive component of 
a control-grid circuit, plus the shot 
and leakage effects in a tube. Hum 
is the unwanted audio signal caused 
by coupling between the AC heater 
supply and some other part of the 
circuit. Microphonics is the output 
caused by changes in the spacing be- 
tween tube elements. This micro- 
phonic effect may, in extreme cases, 
produce a sustained output due to 
regenerative feedback between the 
loudspeaker system and the micro- 
phonic tube. 
In addition to low-noise quality, 
an input tube for an audio amplifier 
should have relatively high gain. 


Small physical size is also desirable, 
and cost should be comparable to that 
of standard receiving types. RCA 
type 5879 is a tube designed to have 
these features. 

The 5879 is a sharp-cutoff pentode 
having characteristics similar to 
those of type 6J7. It is a single- 
ended tube with a miniature en- 
velope and a~-.nine-pin base. The 
major electrical characteristics of the 
tube are given in Table I. 

The ratings of the tube permit its 
use either as a pentode or as a triode- 
connected pentode. The pentode char- 
acteristics of the tube are such that 
high gain may be obtained in resist- 
ance-coupled amplifier circuits. With 
a plate-supply voltage of 150 volts 
or more, a gain of greater than 100 
can be obtained. When triode opera- 
tion is desired, the triode amplifica- 
tion factor of 21 is adequate to pro- 
vide moderate gain. 

In the design of the 5879, every 
effort was made to incorporate all 
features which minimize the produc- 
tion of any type of tube noise. As 
mentioned above, hiss is one of the 
primary sources of noise. One com- 
ponent of hiss is the noise caused by 
the resistive element associated with 
the grid circuit of the input tube. 
This noise voltage is produced by the 
random motion of electrons in con- 
ductors and is generally referred to 


TABLE | 


Major electrical characteristics for the 
5879 sharp-cutoff pentode 


As 
Maximum Ratings Pentode As Triode* 
Piate Voltage 300 250 max volts 
Grid-No. 2 Voltage 150 — max volts 
Grid-No. 2 Supply Voltage 300 — max volts 
Grid-No. 2 Input 0.25 — max watt 
Plate Dissipation 1.25 1.5 max watts 
Characteristics 
Plate Voltage 250 250 volts 
Grid-No. 2 Voltage 100 = volts 
Grid-No. 1 Voltage -3 volts 
Amplification Factor ~ 21 
Plate Resistance 20.0137 megohm 
Transconductance 1000 1530 Lmhos 
Plate Current 1.8 5.5 ma 
Grid-No. 2 Current 0.4 ~ ma 


*With grids No. 2 and No. 3 connected to plate. 


as the noise due to thermal agitation. 
This noise is distributed uniformly 
over the entire frequency spectrum. 
A similar hiss-type of noise is caused 
by the random emission of electrons 
from the surface of the cathode. 
Hiss is also produced »y leakage ef- 
fects between the various elements 
of the tube. 

Little can be done in the design of 
the tube to minimize noise due to 
the first two causes because random 
fluctuations are inherent whenever 
there is a flow of current. How- 
ever, hiss due to random leakage be- 
tween tube elements is reduced in the 
5879 by several structural features. 
An extra mica is used as a shield be- 


Fig. 2: (Left) Socket connections for 5879. Fig. 3: (Center) Diagram of inverted, pinched and welded cathode assembly employed. 
Fig. 4: (Right) Test equipment and arrangement used in checking tube for leakage currents, hum, microphonics, and hiss level. 


a 


SOCKET CONNECTIONS 
Bottom View 


PIN 1: GRID No. 
PIN 2: NO CONNECTION 
PIN 3: CATHODE 

PIN 4: HEATER 

PIN 5S: HEATER 

PIN 6: NO CONNECTION 
PIN 7: GRID No.2 

PIN 8: PLATE 

PIN 9: GRID No.3 


CATHODE PINCHED 
AND WELDEO 


COATING 
MICA 
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tween the tube mount and the getter 
in order to prevent metallic getter 
particles from. settling on the tube- 
mount micas when the getter is 
flashed, Furthermore, the processing 
of the tube is carefully carried out at 
low temperatures in order to prevent 
the vaporization of metallic parts and 
subsequent condensation of the vapor 
upon the micas of the tube. In addi- 
tion, the micas are sprayed with a 
rough aluminum-oxide coating in or- 
der to lengthen any possible leakage 
paths between the tube elements. 
Finally, the cathode is designed to 
operate at a relatively low tempera- 
ture to minimize vaporization of 
cathode material throughout the life 
of the tube. 


Causes of Hum 


Hum in a tube is usually caused 
by one or more types of coupling— 
inductive, capacitive, or conductive— 
between the heater and other parts 
of the tube structure. Inductive 
(magnetic) hum may result if the 
heater design is such that an alter- 
nating magnetic field is produced in- 
side the tube structure. Electrons 
in the tube will be deflected by such 
a field, and a modulation of the plate 
current at a rate of 60 or 120 cycles 
per second may result. In type 5879, 
hum is minimized by the use of a 
double-helical heater. In this heater 
design, two inter-wound helical coils 
carrying opposing currents occupy 
essentially the same space. The mag- 
netic field produced by one helix is 
opposed by the field of the other, and 
the magnetic field around the heater 
is therefore virtually eliminated. In 
addition, the heater current required 
by the tube is reduced to as low a 
value as practical in order to further 
reduce magnetic effects. 

Hum may also be caused by ca- 
pacitive coupling between the heat- 
er and other elements of a tube. 


Fig. 5: (Left) Distribution of tube microphonic output. Fig. 6: (Center) Curves showing noise output due to hiss. Fig. 7: 


MINIATURE PENTODE (Continued) 


Very little of this coupling is pres- 
ent in a tube electrode structure be- 
cause the cathode acts as an elec- 
trostatic shield between the heater 
and the other elements. Most of the 
coupling is caused by capacitance be- 
tween the stem leads of a tube. In 
the 5879 a great reduction in this 
capacitance has been accomplished 
through proper design of the stem 
and arrangement of the base pins. 
The basing of the tube (Fig. 2) is 
such that one base pin not connected 
to any active element inside the tube 
is provided between the base pins for 
both grid and heater, and plate and 
heater. These pins may be grounded 
to serve as electrostatic shields be- 
tween the heater pins and the grid 
and plate pins. Furthermore, since 
the cathode and screen are fre- 
quently at ac ground potential, the 
pins for these elements then serve 
as additional shields between the 
grid and plate pins and the heater 
pins. 

The basing of the tube lends itself 
conveniently to the triode connection 
since the screen, suppressor, and 
plate are brought out on adjacent 
pins in the base. Moreover, the grid 
and plate pins are sufficiently sepa- 
rated to permit the grid-to-plate ca- 
pacitance to be maintained at a low 
value. The nine-pin noval base is 
used in this type so that all the 
above features could be _ suitably 
provided. 

Conductive coupling between the 
heater and other tube elements ex- 
hibits itself most commonly as a 
leakage current between the heater 
and cathode of the tube. If a cathode 
resistor is used which is inade- 
quately bypassed for the hum fre- 
quency, the leakage current will pro- 
duce a voltage across the cathode 
impedance and a hum component will 
be present in the output of the tube. 
Because the heater insulation has a 
nonlinear resistance characteristic, 


the voltage produced across the cath- 
ode impedance is rich in harmonics 
which are clearly audible. Unfor. 
tunately, heater-cathode leakage can- 
not be completely corrected by basic 
design, but must be kept to a suit- 
ably low value by continuous process 
control during manufacture. It is 
necessary to use as pure a material 
as possible for the heater insulation; 
care must be taken not to chip or 
damage the heater coating during 
the assembling of the tube; and 
finally, the tube must undergo suit- 
able processing after sealing and 
exhaust. 


Microphonic Effects Minimized: 


Microphonic effects in a tube are 
caused by vibration of tube elements, 
This motion produces a momentary 
change in the spacing of the tube 
elements and thereby causes a varia- 
tion in the plate current. In the 
5879 these effects are minimized by 
many design features. 

First, there is a close tolerance on 
holes in the mount support micas 
and the diameter of the holes is such 
that a tight fit is obtained with the 
tube elements. Second, two micas are 
used at the top and two at the bot- 
tom of the mount structure. Because 
the micas are never exactly the same, 
the effective diameter of the hole in 
the micas is smaller when two micas 
are used and the tube elements are 
more firmly wedged into place. 
Third, an inverted, pinched, welded 
cathode assembly is used (Fig. 3). 
The cathode has an emboss directly 
below the top mica. The cathode 
above the mica is pinched flat and 
welded so as to wedge it tightly into 
the top mica and prevent motion of 
the cathode at this point. The bottom 
of the cathode cannot be held tightly 
because the cathode must be free to 
expand. The cathode tab, however, 
serves to restrain motion of the 
cathode at this point. Fourth, the 
tube is designed with a short mount 
structure. Because the distance be- 


(Right) Hum data taken with typical circuit for medium-priced audio equipment; one side ac heater grounded, cathode bypassed 
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Fig. 8: (Left) Effect of operating tube with one side of heater supply grounded and cathode resistor unbypassed. Fig. 9: (Center) 
Effect of dc heater bias to reduce hum. Fig. 10: Medium hum value is less than 4 microvolts with all precautionary measures 


tween the top and bottom micas is 
relatively small, the rigidity of the 
tube elements is increased. Motion 
of the tube parts in the center of 
the mount is thereby restricted. 
Fifth, the spacing between the grid 
and cathode is relatively wide. Be- 
cause the plate current varies in- 
versely as the square of the distance 
between grid and cathode, a given 
displacement of the grid will pro- 
duce less plate-current variation in 
a wide-spaced tube ‘than in a close- 
spaced tube. 

Many standard receiving tubes 
use one or several of these features 
in order to obtain certain desirable 
performance characteristics. In type 
5879, however, the design has been 
concerned solely with the production 
of a good tube for audio service 
without particular regard for other, 
more general applications. Thus, it 
has been possible to incorporate all 
of these features into a single tube 
capable of, giving superior audio per- 
formance. Production tests on the 
tubes serve mainly to reject “wild” 
tubes having characteristics unlike 
those of the majority of the product. 
The yield of good tubes from the 
final production test is high and, as 
a result, the cost of the tube is rela- 
tively low and the quality of the out- 
going product is good. Some equip- 
ment manufacturers attempt to select 
good audio tubes from regular re- 
ceiving types, but this procedure 
usually results in low yield, high 
testing costs, and complications due 
to the difficulty of supplying suitable 
tube replacements. Use of the 5879 
tliminates the need for this costly 
expedient. 


Test Equipment and Procedures 


In order to check the performance 
characteristics of the 5879, it is 
tested. triode-connected, in the first 
Stage of a high-gain audio amplifier 
(Fig. 4). The triode connection is 
thoser: so that leakage currents in 

€ screen or suppressor circuits can 
be detected in the output of the tube. 
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The grid resistor is 100,000 ohms in 
value and bias is provided by a cath- 
ode resistor. Tests can be made with 
this resistor unbypassed or bypassed 
with a 40-microfarad capacitor. Both 
ac and dec heater supply voltages are 
available, and the ground point of 
the ac supply can be varied by means 
of a potentiometer across the heater 
transformer. A shock-mounted stand- 
ard phenolic socket with a grounded 
center eyelet is used. Good wiring 
practice is observed in the wiring of 
the preamplifier but no_ special 
shielding is employed. 

For hiss tests, an overall system 
bandwidth of 13 KC per second is 
used. For hum tests, the bandwidth 
is restricted to the range of 40-380 
cps so as to pass only the heater sup- 
ply frequency and its major harmon- 
ics. The microphonic test is made 
with full bandwidth. For this test, 
a weighted arm is dropped onto the 
preamplifier chassis in order to ex- 
cite the tube. The kinetic energy 
possessed by this arm, at the instant 
of impact, is about 0.01 foot pounds 


Test Data 


A distribution of the microphonic 
output of the tube based on tests of 
100 tubes selected at random from 
regular production is shown in Fig. 
5. The abscissa indicates the peak 
noise output of the tube caused by 
the impact of the arm on the chassis, 
expressed in microvolts referred to 
the grid of the tube under test. The 
ordinate indicates the percentage of 
tubes in the lot reading less than 
the corresponding abscissa value for 
microphonic output. The median 
value of microphonic output is about 
42 microvolts. 

The noise output due to hiss is 
shown in Fig. 6. For these data, the 
tube is operated with a dc heater in 
order to eliminate hum. The data 
are taken for both triode and pent- 
ode connection. The pentode connec- 
tion gives rise to somewhat more 
hiss because of noise produced by 
random variations in the division of 


the current between the plate and 
screen (partition noise). The curves 
do not approach zero. because the 
thermal agitation noise produced in 
the 100,000-ohm grid resistor is 
about 3.8 microvolts when the ampli- 
fier bandwidth is 13 KC. 


Fig. 7 shows hum data taken with 
a typical circuit for medium-priced 
audio equipment. One side of the ac 
heater supply is grounded and the 
cathode resistor is bypassed. For 
this test, the grid resistance is made 
equal to zero to eliminate hum due to 
capacitive coupling between the 
heater and the control grid. The hum 
present is caused in part by an im- 
perfect bypass of the cathode re- 
sistor. Some magnetic hum is also 
present. An additional hum voltage 
is caused by coupling between the 
heater and the grid when a grid- 
circuit impedance is used. The mag- 
nitude of this voltage is proportional 
to the grid circuit impedance. For 
example, with a resistor of 100,000 
ohms in the grid circuit of the 5879, 
an additional hum voltage of about 
four microvolts results. 


In some applications, the tube may 
be operated with an unbypassed cath- 
ode resistor. Such operation is defi- 
nitely not recommended in low-level 
audio equipment because of the hum 
produced by heater-cathode leakage. 
Fig. 8 illustrates the effect of operat- 
ing the tube with one side of the 
heater supply grounded and the cath- 
ode resistor unbypassed. The hum is 
increased 20 to 50 times over the 
hum present with the cathode by- 
passed. If it is absolutely essential 
that the tube be operated with an 
unbypassed cathode resistor, several 
expedients can be used to reduce 
hum. First, the heater supply should 
be center-tapped. The center tap, in 
effect, forms part of a bridge circuit 
in which leakage currents from one- 
half of the heater to the cathode are 
opposed by out-of-phase leakage cur- 
rents from the other half of the 
heater. As a further expedient, the 
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Fig. 1: Test towers at RCA, Camden. Foreground tower will support antennas for 
channels 7 and 11; left to right are antennas for channels 11-4, 2-5, and 5-7. 


Fig. 2: SWR. measurements made on ch. 7 radiator with ch. 5 antenna adjacent to it. 


Desiénin 


By JOHN H. BATTISON 


Associate Editor 


HEN the decision to install 
more than one television sta- 
tion on the Empire State Building 
was made, the primary consideration 
was interaction between stations, 
The first expectation was that four 
telecasters would share the new 
tower; however, later this figure was 
increased to five. In the antenna 
design only interaction between an- 
tennas can be considered. To date 
some preliminary tests have been 
made on the coupling between adja- 
cent antennas which indicate that a 
decoupling of the order of 26 db can 
be achieved. This figure was obtained 
on the basis of previous experience. 
Probably the only good feature of 
the late November and early Decem- 
ber hurricanes experienced in the 
east was the very thorough workout 
and lifetest it gave the test antennas 
at the Camden plant of the Radio 
Corporation of America. Fig. 1 
shows a general view of the test 
ground with the antennas mounted 
on towers to simulate the actual 
proximities to be encountered in 
practice. Rain, snow, heat and cold 
as well as fumes and corrosive air 
about as bad as that encountered in 
New York have impinged on these 
radiators but they have withstood 
all that the elements can do. In New 
York City, also, the steelwork re- 
ceived a workout when the hurricane 
hit town, but from all reports no 
trouble was encountered. 

The location of the antennas has 
already been discussed in the No- 
vember issue of TELE-TECH (cov- 
er), it is their close proximity which 
was expected to present many diff- 
culties in connection with isolating 
the antennas. Many tests have been 
carried out to determine the amount 
of interaction between the adjacent 
antennas. 

In order to simulate actual condi- 
tions on top of the Empire State 
Building as nearly as possible, four 
test towers were built on which each 
pair of adjacent antennas will be 
mounted. This test will yield im- 
pedance data over the channel 4s 
well as the amount of interaction. 
It also simulates assembly problems 
on top of the building. Four towers 
— 


Fig. 3: 20 Kw diplexer and equalizer unit 
for the lower channel radiating system 
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orld’s Highest TV Antennas 


Many problems concerning interaction between adjacent antennas are 


solved in the TV-FM transmitter installation on Empire State Building 


Fig. 4: Left, closeup of a feed line transformer and junction box. 


are needed for Channels 2 and 5, 5 
and 7, 7 and 11, and 11 and 4. 

In each test operation signals at 
the visual and aural frequencies were 
fed into the deplexer and passed 
through the power equalizer (if re- 
quired) and then to the antenna. In 
the antennas tested both antennas 
are assembled completely. An Oscil- 
lator is fed into one antenna and a 
field intensity meter is connected to 
the other to determine the amount 
of coupling. When the proper fre- 
quency is applied to the transmit- 
ting antenna the amount of power 
pickup by the adjacent antenna is 
measured. A figure of 26 db down 
is considered satisfactory. 


Types of Antennas 


The antennas used are of two 
types; channels two, five, seven and 
eleven use the RCA U Super gain an- 
tenna while channel 4 uses the RCA 
Super Turnstile antenna. For sta- 
tions WCBS-TV and WABD special 
emergency antenna switching ar- 
rangements are used so that the an- 
tennas can be operated as either 2, 
3, or 5 bay radiators. The reason 
is presumably to allow emergency 
operation in the event that trouble 
occurs in the whole system. The an- 
tennas are split and separate trans- 
Mission lines, diplexers, and power 
equalizers, are used for each section. 
In normal operation the power is di- 
vided as shown in Fig. 5 and all sec- 
tions are used, but if trouble develops 
in either section it can be cut out 
and the transmitter operated into 
the good unit. Switching is manual 
and carried out simply. It is under- 
stood that the other stations have 
different emergency facilities so that 
this feature will not be used. 
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Stations using the Super Gain 
antenna were given their choice of 
single-line or double-line feed. The 
low band stations chose single-line 
feed while the high band chose 
double-line feed. Low-band stations 
will use a bridge-type power equal- 
izer which tends te broad-band the 
antennas. Broad banding problems 
are more severe on the low bands 
since Channel 2, for instance, occu- 
pies a 10% band width compared to 
3% for Channel 11. 

For most of the antennas the feed- 
ers running from the junction boxes 
illustrated in Fig. 7 are RG 35/U 
with the metal armour removed. 
However in some of the illustrations 
RG 35/U with the braid still on it is 
shown. The impedance is 75 ohms. 

Few of the mechanical details of 
tower construction appear to have 
interfered with the electrical design 


Right, triplexing transformer for channel 4 radiator. 


of the antennas, in fact that the only 
one which has been discussed was 
the need to reduce the width of the 
channel 11 reflectors due to the small 
size of the latter, and the large 
(about 8 inch) steel angle which 
comprises the sides of the tower at 
this point. Thus it became necessary 
to simulate these solid reflectors by 
the use of sheet metal during the 
tests. 

The pole for mounting the chan- 
nel 4 Super Turnstile presented a 
problem inasmuch as it had to be 
cut into ten foot lengths to get it in 
the elevators and up to the top of the 
Empire State Building. The connec- 
tions to the Super Turnstile Antenna 
are unusual in that flexible RG 35/U 
is used rather than the normally 
used rigid copper transmission lines. 
The turnstile type of antenna had 

(Continued on page 70) 


Fig. 5: (Left) Switching system provides whole or partial operation of low band 
antennas. Fig. 6 (Right) Set-up to measure degree of interaction between antennas. 
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Improved Communication 


Sensicon receiver features new engineering for controlling i-f and 
Design aimed at increasing spectrum loading by permitting full channel 


By DANIEL E. NOBLE, 
Vice President, Motorola 


4545 West Augusta Blvd. 
Chicago 51, Ill. 


ADIO-voice communication be- 

tween cars and base station 
started with the development of 
police, and emergency service com- 
munications for forestry service, 
power companies and municipal fire 
departments. Early 2-way communi- 
cations was confined to the 30-40 Mc 
band, and prior to 1938, amplitude 
modulation was used. With the suc- 
cessful development of the first 3- 
way FM system (that is, a system 
providing station-to-car, car-to-sta- 
tion, and car-to-car communications) 
for the State Police of Connecticut 


over the period 1938 to 1940, there 
was a complete swing from AM to 
FM modulation for mobile communi- 
cations above 25 MC. 

Back in 1940, and earlier, the in- 
terference control problem was not 
serious. With adequate spectrum 
space available for the small number 
of systems in operation, uninten- 
tional guard bands were provided by 
unoccupied governmental frequency 
band assignments interspersed be- 
tween the police and emergency serv- 
ice assignments. Under such condi- 
tions, the receiver selectivity and 
spurious responses, and transmitter 
spurious radiation, were minor prob- 
lems. 

Since 1940, the growth of the 
mobile service applications has been 
phenomenal. The FCC has assigned 
substantial spectrum space in the 25- 


50 Mc band, 72-76 Mc band, and 152- 
162 Mc band for the exclusive use of 
mobile services. Licensed radio ap- 
plications in this spectrum space has 
been extended beyond the limits of 
public safety and emergency services 
to the land-transportation services 
and into industrial communications 
applications. Train and bus com- 
munications, communications in the 
fields of mining operations, road con- 
struction, bridge building, and large 
scale manufacturing plant operations 
are included as a permanent part of 
the mobile and portable radio com- 
munications service. No longer are 
there unoccupied governmental bands 
available to serve as guard bands for 
the non-governmental assignments. 
The number of transmitters regu- 
larly licensed has grown from a few 
hundred to substantially more than 
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Fig. 1: (Left) Model PA-8433 receiver selectivity characteristic, 152-174 MC band. Fig. 2: Evolution of i-f selectivity 
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Equipment for Mobile Use 


r-f selectivity, desensitizing, intermodulation, and spurious responses 
loading and further frequency division of available spectrum 


a 


Fig. 3: (Left) Cutaway view of Permakay filter shows all components completely imbedded in insoluble polyester-styrene resin. 
Fig. 4: (Center) Filter mounted in Sensicon receiver strip. Fig. 5: (Right) Receiver strip and filter mounted in mobile chassis 


one hundred thousand units in daily 
operation. The problem of interfer- 
ence control has become a severe one. 
The growth of the mobile services 
will continue; the interference prob- 
lems will multiply. Obviously, the 
saturation of all channels in metro- 
politan areas can be predicted. The 
spectrum space is not expandable; 
we must look to improved engineer- 
ing design of equipment to provide 
increased spectrum loading and more 
efficient utilization of the assigned 
channel space. 


Receiver Design Problem 


Increased spectrum loading can be 
achieved : 


1. By full channel loading; which 
means that adjacent channel 
operation in the same area 
must be achieved without seri- 
ous interference limitations. 


2. By further frequency division 
of the spectrum space, to per- 
mit the operation of additional 
systems in the same area. Time 
division of channels among sys- 
tems has been rejected as im- 
practicable. Both adjacent chan- 
nel operation and further fre- 
quency division with adjacent 
channel operation have the 
same receiver design problems 
to consider. 


They are: 


a. i-f Selectivity 
b. r-f Selectivity 
c. Desensitizing 
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d. Intermodulation 
e. Spurious Receiver 
sponses 

The present FCC standards pro- 
vide 60 Kc channel widths in the 
152-160 Mc band, and 40 Kc chan- 
nel widths in the 25-50 Mc band. 
These standards will be accepted in 
this initial discussion of the require- 
ments for adjacent channel operation 
in the same area. 

Fig. 2 is a recapitaulation, in the 
sense that it illustrates the trend in 
i-f selectivity requirements, as out- 
lined above. Our requirements have 
changed from a nominal +80 Kc 
bandwidth at 85 db down to the pres- 
ent standards for full adjacent chan- 
nel operation in the same area of 
+20 Kc bandwidth at 100 db down 
for 40 Kc bandwidth operation in 
the 25-50 Mc band. We may antici- 
pate the requirement for 100 db at- 
tenuation at +10 Kc when the chan- 
nels are split in two. In the 152-162 
Mc band, where the channel width is 
60 Kc, the adjacent channel same- 
area operation standards call for 100 
db attenuation at +30 KC, or at each 
edge of the channel. Field tests have 
shown that with the standards indi- 
cated, satisfactory adjacent channel 
operation may be achieved with in- 
terference limited to a_ tolerable 
level, at locations within less than 
a block of opposing 250 Watt sta- 
tions on adjacent channels. 

To attain the high order of i-f 
selectivity required for adjacent 
channel same-area operation, it was 


Re- 


felt that the conventional i-f design 
technique should be abandoned. The 
addition of more and more i-f coils 
would achieve the necessary skirt at- 
tenuation, but unless over-coupling 
methods were used, the bandwidth at 
the nose, or at the 6 db attenuation 
point, would become needle-sharp and 
thus limit the practicable modula- 
tion deviation and increase the prob- 
lem of controlling drift in crystal os- 
cillator and in circuits under nor- 
mally encountered conditions of wide 
temperature variations. It was an en- 
gineering decision also, that the in- 
crease of adjustable i-f coils in- 
creased the vulnerability of the sys- 
tem to maintenance problems and to 
aging and to selectivity degradation. 
It was, therefore, decided that the 
i-f selectivity determining element of 
the receiver should be a temperature 
compensated, sealed passive network, 
free from all adjustment and serv- 
icing problems. The decision was 
also made that the band-pass char- 
acteristics of this filter at 6 db down 
should be such as to accept the full 
FCC instantaneous modulation devia- 
tion standard of +15 Kc. All of these 
considerations led to the conclusion 
that the filter should be a modified 
form of constant-K design with M- 
derived matching sections. While 
such filters are well known in the 
art, their use has been confined 
largely to the audio end of the spec- 
trum and there has been no known 
commercial application, of such filter 
design to receiver i-f systems. As 
every engineer might readily antici- 
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pate, the first research receiver pro- 
totype made use of a filter nearly as 
large and as costly as the balance of 
the receiver structure. Field tests, 
however, proved that the basic ap- 
proach was correct and that the high 
level of adjacent channel attenuation 
was most effective in controlling in- 
terference from opposing adjacent 
channel stations. A long, disciplined 
developmental program yielded a fil- 
ter sealed in polyester resin, fully 
temperature compensated over the 
range of —20 to +100°C, with the 
size and cost within commercially 
tolerable limits. 

Fig. 1 shows the charactertistics of 
this filter. You will note that while 
the filter provides the attenuation 
of 100 db at the edge of the channel, 
or at +30 Kc, the proposed RTMA 
Proposed Standards for adjacent 
channel operation provide only 80 
db attenuation at +60 KC, or at the 
center of the adjacent channel, 
rather than 100 db at the edge of the 
channel. Such attenuation standards 
are inadequate for adjacent channel 
operation in the same area. 

Fig. 3 shows the physical struc- 
ture of the Permakay Filter. The 
name “Permakay” is derived from 
the fact that the tuning adjustments 
are permeability adjustments, and 
the filter itself is derived from the 
constant-K network. 

Fig. 4 shows the Permakay filter 
mounted in place on the Sensicon Re- 
ceiver strip and Fig. 5 shows the 
receiver strip with the filter mounted 
in the complete mobile chassis with 
the transmitter strip and the power 
supply. 

The selectivity characteristic of a 
slightly modified, lower cost version 
of the filter is shown in Fig. 6. This 
unit provides 100 db attenuation just 
beyond the edge of the channel, but 
well within the guard band between 
the two channels. Fig. 7 shows this 
smaller size filter mounted on the 
Uni-Channel Sensicon Receiver strip. 

Permakay Filters have been in use 
in the field for more than a year, and 
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there has never been a field failure. 
The use of the specialized wave filter 
art as applied to i-f bandpass de- 
termination provides an adequate 
technical solution for the problem of 
i-f selectivity. Whether the band- 
width required be 10 Kc, 20 Kc, or 
60 Kc, the construction of practical 
filters is well within the known de- 
sign limitations. The i-f selectivity 
requirement for receiver design is no 
longer a limiting factor in channel 
utilization. 

In the past, where receivers were 
used with inadequate i-f selectivity, 
serious interference was encountered 
in the field, but it was impossible to 
isolate the nature of the interfer- 
ence because the broad band-pass 
characteristics of the receiver ob- 
scured all other possible elements of 
the problem. So soon as the i-f se- 
lectivity problem was solved, new 
sources of interference, and other 


Fig. 7: Photograph showing the Uni-chan- 
nel Sensicon dispatcher receiver chassis 


limitations relative to the adjacent 
channel operation problem were ex- 
posed. Saturation and desensitizing 
of the receiver by strong signals was 
one of the first defects noted. Early 
in the work, it was discovered that 
it was impracticable to maintain a 
high selectivity characteristic where 
interspersed amplifier stages pro- 
vided the highest possible gain, and 
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Fig. 6: Uni-channel receiver selectivity 
constant limiter method. (152-174 MC) 


resulted in grid current saturation 
on strong signals. With conventional 
i-f design as soon as the grids of 
the i-f tubes draw current, the se- 
lectivity characteristics of the re- 
ceiver change markedly. Further, it 
is obvious to any engineer that 
strong signals mixing in saturated 
grid circuits provide beats which 
may occur within the band-pass of 
the receiver, and once such beats are 
created, no amount of selectivity will 
remove the undesired signals. It fol- 
lows, therefore, that saturation must 
be avoided in a receiver, if the se- 
lectivity characteristic is to be pre- 
served and if undesired heterodyne 
signals are to be eliminated. 

Two design factors of basic impor- 
tance to the Sensicon receiver design 
have been introduced: 

1. All gain in the receiver ahead 
of the filter must be limited to 
the minimum required to pro- 
tect the signal-to-noise ratio. 

2. AGC must be introduced to con- 
trol and limit saturation on 
strong adjacent channel sig- 
nals. 

Here we have the fundamental 
Sensicon principles: Gain and selec- 
tivity must be separated so that gain 
may be introduced after the receiver 
selectivity has successfully elimi- 
nated the undesired signals. The 
gain or sensitivity is controlled to 
avoid saturation in any stage, since 
intermodulation, or mixing of sig- 
nals, will take place in any non-linear 
circuit. From these principles, the 
name “Sensicon” is derived. The 
word is intended to mean “constant, 
or controlled, sensitivity before the 
introduction of the selectivity de 
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NECIBELS 


Be 


termining elements in the receiver’. 

Fig. 8 shows the effect of a strong 
desensitizing signal on the adjacent 
channel. Obviously, with a receiver 
of improper design and poor selec- 
tivity, the adjacent channel signal 
will take over completely, so soon as 
it reaches an amplitude of approxi- 
mately twice the on-channel signal. 
This curve shows that the degrada- 
tion is tolerable even out to an oppos- 
ing signal level of 30 or 40 thousand 
microvolts on the adjacent channel, 
opposing a desired signal of less 
than half a microvolt. The major 
limiting factor in this case is the 
saturation of the grid of the first 
mixer. Fig. 9 shows the noise quiet- 
ing characteristic of a 25-50 Mc 
Sensicon receiver. 


Intermodulation 


So far, we have dealt with selec- 
tivity and saturation as primary 
problems. When the same-area op- 
eration embraces the simultaneous 
transmission for more than two sta- 
tions in the area, a new and very 
important problem is_ introduced. 
This is the problem of r-f or front 
end, intermodulation in the receiver. 
If a mobile unit is operating in the 
immediate neighborhood of a pewer- 
ful adjacent channel base _ station, 
saturation in the r-f or mixer stages 
will occur and a second harmonic of 
the adjacent channel frequency will 
be produced. The signal from an al- 
ternate channel station operating in 
the same neighborhood will mix with 
the second harmonic of the adjacent 
channel signal to produce a beat ex- 


actly on the desired signal. Where 
the adjacent and alternate stations 
are operating from the same geo- 
graphical location and strong signals 
are received simultaneously from 
both stations, the magnitude of the 
undesired product of intermodulation 
on the desired frequency may be on 
the order of 10 mv. for 250-watt in- 
stallations. If the desired station is 
located some distance from the op- 
posing stations and the signal level 
is the order of 5 or 10 microvolts, it 
is clear that reception will be impos- 
sible. Separating the two opposing 
stations geographically will reduce 
the level of the undesired signal and, 
to a large extent, the interference 
will be found only in the neighbor- 
hood of the adjacent channel station. 
In practical field tests, it has been 
shown that if the three stations in- 
volved are separated in an approxi- 
mate triangle from one to three 
miles, the interference encountered 
will be limited to approximately one 
block from the opposing adjacent 
channel when all three stations are 
on the air simultaneously. While the 
terrain and the effect of building 
shielding will alter this pattern from 
installation to installation, it may be 
said that with suitable attention paid 
to systems design and geographical 
separation of systems for all systems 
operating in the same area, the Sen- 
sicon receiver design permits same- 
area adjacent channel operation with- 
out significant interference. The per- 
fect control and elimination of the 
front end intermodulation could be 
achieved only: 

1. By introducing r-f selectivity 
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Fig. 9: Noise quieting characteristics 
Uni-channel Sensicon receiver (25-50 MC) 
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to attenuate adjacent and al- 
ternate channel stations to pre- 
vent front end tube saturation. 


2. By designing the r-f and mixer 
stages of the receiver so that 
the stages would remain linear 
over a wide range of high level 
signal inputs: . 

The first solution is impossible 

with the present state of the art, 
since a large size cavity measuring 
approximatély 12 x 18 in. will pro- 
vide attenuation on the adjacent 
channel of no more than a fraction 
of a db. The second approach is im- 
practicable because transmitter tubes 
would be needed as r-f amplifiers and 
mixers to provide the linear opera- 
tion into the high voltage input 
regions. A combination of careful de- 
sign of the mixer-r-f stages plus the 
introduction of AGC, brings the in- 


(Continued on page 66) 


(Left) Intermodulation nuisance and reception in- 
i T terference test. Receiver frequency—A, A plus 60 KC=— 
120—C. Reference 


level is 0.5 microvolt 


Fig. 11: (Below) Exploded view of 152-174 MC Sensicon re- 
ceiver showing single-frequency and two-frequency RF tuner 
decks at left and plug-in Permakay IF wave filters for 
adjacent channel and split-channel operation at the right 


CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Edited by John H. Battison 


Increasing Remote Cue Level 


L. RUSSELL ARTUS, Assistant 
Chief Engineer, KELO, 
Sioux Falls, S. Dak. 
T is often difficult to hear clearly 
the cue from the studios when the 
remote equipment is set up in a 
noisy location—for example in the 
judges’ stand at auto races. All of 
our remote amplifiers are RCA type 
OP-6 and it was found that the cue 
level was reduced about 14 VU when 
the amplifier power was turned on. 

Cue audio is fed into the output 
transformer as well as the ’phones. 
The negative feedback loop then 
feeds the cathode of the second am- 
plifier stage. The cue is amplified 
by the second and third stages, and 
returned to the output transformer 
180° out of phase, thus giving the 
14 VU drop in level at the ’phones. 
The setting of the volume control 
pad has no effect on this gain re- 
duction. 

Several circuits were tried to re- 
insert the 14 VU cost, the one illus- 
trated worked best. All that is need- 
ed is a good push-button switch, 
(normally open), and about eight 
inches of wire. The push-button is 
installed on the OP-6 panel and con- 
nected between ground and the “top” 
of R 12, (grid of the third stage 
1620). 

This arrangement is simple to 
connect, does not produce clicks, has 
no de voltage across the push-button, 
and ihe cue level jumps 14 VU when 
the button is pushed. It is also use- 
ful as a “push to listen” button when 
talking over the line to the control 
room. 

This circuit is not limited to use 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute 
their own suggestions which should be 
short and include photographs or rough 
sketches. Typewritten, double - spaced 
text is preferred. Our usual rates will 


be paid for material used. 


in the RCA OP-6. It can be used to 
advantage in any remote amplifier 
which uses negative feedback around 
the stages following the volume con- 
trol. The photograph shows the lo- 
cation of the push-button on the 
OP-6 panel. 


A Patchcord Rack 


By HERBERT G. EDISON Jr., Chief 
Engineer, Radio Station WIS, 
Columbia, S. C. 

ATCHCORDS are something that 

every radio station owns but of 
which seeming few take proper care. 
The usual position of the patchcord 
is hanging at its mid-point over the 
back door handle of the speech rack 
or over a nail in a nearby wall. This 
rough treatment allows the plugs to 
bang together thus chipping them, 
and loosing screws therein. The 
hanging tends to damage the cloth 
covering and breaks the finely twist- 
ed wires inside. Besides this, the 
arrangement is far from neat and 
is purely makeshift. 

A % in. thick wooden board, hav- 
ing a width of 3 in. is rounded on 
each front edge, sanded and painted 
to match the wall where it will be 
placed. Into this wood are drilled 


Modification to RCA OP-6 Remote Amplifier to raise cue level without switch clicks 
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two 14 in. holes for each rack section 
desired. The holes are spaced slight- 
ly greater than the diameter of the 
cord which is to be used. The racks 
are made from 4 in. welding rods, 
eight in. long and rounded smoothly 
on the exposed ends. These rods are 
chrome plated and pressed tightly 
into the holes by using a block of 


Patchwork rack made from welding rods 


soft wood and hammer, (making cer- 
tain that they remain parallel 
throughout their entire length). Each 
section accommodates 12 patchcords. 


“Off the Air" Monitoring Tuner 
HUGH G. CHASTAIN, Chief Engi- 
neer, WULA, Eufaula, Alabama 

F the studios and transmitter are 

at the same location, this easily 
constructed tuner will prove worth- 
while. It can be used for control 
room monitoring or for feeding “Off 
the Air” audio to speakers in stu- 
dios or reception rooms. When it 18 
used close to the transmitter a short 
length of antenna wire will provide 
plenty of pickup. 

At WULAsa short piece of No. 10 
wire was mounted on stand off in 
sulators on the side of an audio rack 
cabinet. It provided plenty of high 
quality audio to feed an amplifier 
with a 500 ohm input. The power 
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Simple high quality “off-air” audio station monitor 


for the tuner may be obtained from 
the amplifier it is used with, or from 
the power supply for the control con- 
sole. The current drain is only 10 
or 15 Mils. for the plate supply and 
15 amps for the filament supply. 
The output transformer used is a 
U.T.C. #A 24. However, others (such 
as U.T.C.—#0-9, or other similar 
type that may be on hand) may be 
used, with good results. 


Parabolic Microphone 


GEORGE A. DODGE, Chief Engi- 
neer, WFOX, Milwaukee 2, Wis. 


A useful and handy gadget to have 
around the station is a parabolic mi- 
crophone. It can be put to good ad- 
vantage at outdoor remotes where a 
field termination is unobtainable and 
eliminates handling lengthy and 
cumbersome cable. 

However, a true parabolic requires 
considerable thought and design; 
also it is expensive to spin. This 
writer spied the wife’s bathroom 
spot electric heater and smuggled it 
down to the station. A W.E. 633 
mike was connected to a bracket and 
anchored to the front of the bowl of 
the heater. After various tests to lo- 

s cate the focal point, a surprisingly 
high gain was obtained. (Test tone 
at 400 to 2000 cps was used.) The 
response was good. When first tried 
out at a football game, band pick-ups 
and various cheers from the far side 
of the field were quite satisfactory. 


Right: A sync con- 
venience interlock 
for the TA-5B and 
TA-3C amplifier 


% NOTE :— USE TEE CONNECTORS AT SYNC. INPUT 
TO EXTEND CABLE. 
REMOVE 75 OHM TERMINATION ON ALL 
BUT LAST SA. 
ADD SPOT SWITCH, 82K RESISTOR, 
NE Si @ EXTERNAL WIRING. 


Sync Convenience Interlock 
C. J. AUDITORE, Facilities Engi- 
neer, WOR-TV, New York City 


HE stabilizing amplifier is em- 

ployed throughout the video sys- 
tem to restore sub-standard sync 
pulses, control the sync to picture ra- 
tio, provide the specified peak to peak 
voltage output signal, remove hum 
and transient disturbances, and in 
some cases to mix local sync to pro- 
duce a composite video output. 

In the usual installation, the pic- 
ture inputs and outputs to the SA 
are located on the jack panel where 
they may be conveniently rearranged. 
Local sync is terminated at the SA 
Sync Input directly, and is only pro- 
vided at those SA’s handling non- 
composite video inputs. This makes 
the problem of substituting one SA 
for another complicated when some 
SA’s are provided with sync input 
signals and others are not. 

A sync interlock circuit has been 
provided in the RCA stabilizing am- 
plifiers for controlling syne inser- 
tion remotely at switching consoles 
where both non-composite, and com- 
posite, video signals are available for 
programming. A simple parallel ex- 


Parabolic reflector microphone improvised from obsolete spot electric heater 
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tension of this circuit will make syne 
insertion available at all SA’s at the 
flip of a switch, at the same time 
simplifying the emergency patching 
procedure. This involves the use of 
a bridging sync line to feed a string 
of three to four SA’s from one sync 
source, and a suitable located toggle 
switch and neon indicator lamp for 
each SA. The necessary modification 
is shown in the accompanying dia- 
gram. The sync convenience switch 
may be incorporated on the SA chas- 
sis if desired. 


Script Rack 


WILLIAM AHLES, Engineer, 
WEEX, Easton, Pa. 


Cure for off-mike announcers. Construc- 
tion details are given in illustration below. 


STRAP METAL OR STRAIGHTENED 2° PIPE CLAMP 
| WITH ONE HOLE ENLARGED TO ¥," AND BENT TO FIT 
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J SHELF AT LEAST I" WIDE (PROVIDES FOR 
15" NEWCAST OR SEVERAL SHEETS 
COMM. COPY.) 


STANDOFF INSULATOR FOR 300. TWIN LEAD 
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Convenient Methods for 


How the variables in Richardson's equation may be determined through 


By H. F. WEY and C. L. SHACKELFORD, 
Lamp Division, Westinghouse Electric Corp., Bloomfield, N. J. 


HE thermionic electron emission 

from various materials is gen- 
erally represented by the Richardson 
equation: 

B= arte cP. qe lt () 
where J is the current density, T 
the absolute temperature, A _ the 
emission constant, @ the work func- 
tion, « the electronic charge, and k 
is Boltzmann’s gas constant. The 
quantity b, the “temperature equiva- 
lent of the work function”, is given 
by b= 11,605 © 

It is frequently necessary to de- 
termine one of the four quantities 
J, A, @ (or b), and T in terms of 
known values for the other three. 
This calculation can, in general, be 
easily performed from Richardson’s 
equation, but proves laborious and 
time-consuming if a large number of 
such determinations are required. An 
additional complication arises if it 
is desired to calculate the tempera- 
ture at which a given emission will 
be obtained from a certain emitter. 
In this case, the presence of the 
quantity T both in and outside the 
exponential factor in equation (1) 
makes it impossible to solve the 


Fig. 1: Plot of Richardson's equations 


equation explicitly for T. The gen- 
eral procedure in this case has been 
that of repeated trials and interpola- 
tion. 

The purpose of this discussion is 
to present four simple and rapid 
methods of making calculations of 
this type. The first of these is alge- 
braic and involves a reduction of 
Richardson’s equation to a simpler 
form. Two of the methods are graph- 
ical in nature, while the fourth con- 
sists of a nomographic solution. 

Since the difficulty in solving 
Richardson’s equation for the tem- 
perature T arises from the presence 
of the T? term, it is more convenient 
to work with the simplified expres- 
sion: 


aan’ (2) 


Although equations (1) and (2) can- 
not be made to agree over a wide 
temperature range, it can easily be 
shown that they will give the same 
values of J and of dJ/dT at an arbi- 
trary temperature T, if the quanti- 
ties b, and A, satisfy the relations: 


bo= b + 2T, (3) 
Ag= A (eT)? (4) 


109, ,(u/A) 
eal 


The simplified emission equation 
(2) can easily be solved for the tem- 
perature 

T = by 

"Wr thTe) ) 
where the symbol in In indicates 
natural logarithms. This solution is 
not exact, however, because b, and A, 
are both functions of the tempera- 
ture T, assumed for fitting purposes 
above, or substituting equations (3) 
and (4) in (5), 

¥s 11605 ¢ + 2To P 
. 2+ 2.303 [2 log To = log (u/A)| (6) 


For an exact solution, T and T, must 
therefore coincide. The following 
procedure of successive approxima- 
tions is thus suggested: 


1. guess at a value for T, 

2. with this value of T, and the 
known constants, solve equa- 
tion (6) for T, 

3. substitute this better ap- 
proximation for T in place 
of T, and solve again, 

4. repeat the process until a 
limiting value of T is ob- 
tained. 


In practice, however, it will be 
found that the long series of ap- 
proximations described above will 
not be necessary. Since b, and log 
A, do not vary rapidly with T,, the 


Fig. 2: Chart for calculation of temperature 
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Fig. 3: Nomographic solution of Richardson’s equation permits easiest and most rapid means of obtaining any of four variables 


desired value of T will be found 
after, at most, two successive solu- 
tions of equation (6). To illustrate 
the small effect of the assumed T, 
on the value of T, (the value ob- 
tained after the first solution of 
equation 6), Table I has been pre- 
pared. Here two cases, one typical 
of a tungsten emitter and the other 
of an oxide-coated cathode, have been 
used. It is seen that an error of sev- 
eral hundred degrees in T, will pro- 
duce an error of only a few degrees 
in T. The calculation of the desired 
temperature by this method will 
therefore be quick and straightfor- 
war. If T is known and it is de- 
Sirei to calculate one of the other 
qua:tities, however, Richardson’s T? 
equetion will generally be preferable 
to t!e simplified form (2). 
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Graphical means also offer a con- 
venient method for obtaining values 
of the various variables in Richard- 
son’s equation. The size of the plots 
which would be required to obtain 
high accuracy (say 1° out of 2000°) 
limits their application to less criti- 
cal situations, but where the accu- 
racy is acceptable, their use is very 
easy and rapid. The first approxi- 
mation to the temperature, T,, used 
above in the analytical method can 
be found by the graphical methods 
so that equation (6) need be solved 
only once. 


One graphical method is _illus- 
trated in Fig. 1. Here values of log 
(J/A) as calculated from Richard- 
son’s equation have been plotted as 
a function of the temperature, with 
various values of the work function, 


@, as a parameter. The procedure 
for determining any one of the four 
variables, J, A, O, or T if the other 
three are known is obvious. The ac- 
curacy is not very great because of 
the scale used in plotting, and also 
because of the necessity for inter- 
polating between the curves for vari- 
ous values of ©. 

An additional graphical method 
which is capable of greater accuracy, 
although not as easy to use, has also 
been devised. This method is par- 
ticularly useful for calculating the 
temperature. Richardson’s equation 
can be rewritten: 


1 1605¢ 
eer (7) 


Log 2 log T = (0. 4343) 
2T log J _ T log (u/A) 
5037 5037 
(Continued on page 68) 
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By B. W. SOUTHWELL, 
Engineer, National Broadcasting Co., 
Dixon, Calif. 


ELEVISION interconnection be- 

tween Los Angeles and San Fran- 
cisco has been made possible by a 
microwave relay system operated by 
the Pacific Telephone and Telegraph 
Co. The new California system con- 
sists of eight repeater stations 
erected on mountain tops running 
along the west side of the inland 
valleys. These repeater stations pick 
up the microwave beams, amplify 
them and retransmit them to the 
next station in line of sight. Ter- 
minating stations are located at the 
headquarters building in San Fran- 
cisco and on a telephone building in 
Los Angeles. 

Stretching southward the repeater 
stations shown in Fig. 1, are located 
on Mount Diablo, Mt. Oso, Panoche 


44 


Fig 1: Route of the Los Angeles-San Francisco relay uses mountain tops to obtain maximum line of sight between stations 
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Eight repeater stations provide path for television 


Hill, Joaquin Ridge, Pyramid Hills, 
Temblor Range, Mt. Tehacapi and 
Oat Mountain. The system consists 
of two channels, one permanently 
orientated south to north. The other 
is reversible. It will be used initially 
for television and later for both tele- 
vision and long distance messages. 
While several hundred telephone calls 
can take place over the facilities 
simultaneously, only one television 
program can be transmitted on a 
channel at one time. 

The California system, known as 
the TD2 system, operates in the 
super high frequency band between 
3700 MC and 4200 MC, and without 
the use of high power can be made 
sufficiently directive to operate on a 
point-to-point, radio relay basis. Six 
channels in each direction of trans- 
mission are provided. The 500 MC 
bandwidth is divided into 12 chan- 
nels; each 20 MC wide with a sepa- 
ration of 20 MC from adjacent chan- 
nels. Alternate channels are used 
for transmission in each direction. 


and rolling countryside; unattended relays report 


Channels transmitting in the same 
direction are therefore spaced 80 MC 
apart. 

In the TD2 system, frequency mod- 
ulation at the radio terminals is used 
to convert signals at video frequency 
to an i-f of 70 MC. Fig. 2 shows the 
general arrangement of terminals, 
repeaters, and frequency utilization. 


Power Supplies 


Three power supplies are required, 
delivering 12 v., 130 v. and 250 v. 
The 24-v. power supply for the alarm 
circuits, VF amplifiers for the order 
circuit, talking battery, rectifier con- 
trol circuit, etc., is in addition to the 
above supplies. These voltages are 
obtained from batteries floated on 
the line by means of rectifiers oper- 
ating from’ commercial 60-cycle 
power. A gas-engine generator fur- 
nishes emergency power in case of 
a commercial power failure. 

The repeater bays in each relay 
station, are nine feet tall and de 
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REPEATER STATION 


FREQUENCY UTILIZATION 


and the frequency allocation and bandwidths used for each operation 


rancisco Microwave Relay 


and telephone signals over 350 miles of mountainous 
operating conditions and warn of imminent trouble 


signed for back-to-back mounting 
for conserving floor space. These 
bays provide for the receiving and 
transmitting equipment for one 
channel, 

A unique alarm and express order 
system, see figure 3, has been pro- 
vided. The alarm system connects 
from unattended and partially at- 
tended stations to fully attended sta- 
tions. Each alarm center can take 
care of as many as six stations, and 
is capable of receiving 42 alarm in- 
dications from each unattended sta- 
tion, and sending 10 remote control 
orders to each of these stations. The 
alarm circuit employs a distinctive 
Continuous VF tone. When an alarm 
Condition occurs at an unattended 
Point, the tone is interrupted or 
pulsec, depending upon whether the 
alarm is major or minor. Suitable 
audib!e and visual signals then reg- 
ister at the alarm center. Detailed 
Information is obtained from the 
Station by the reports from all in- 
dividual alarm indications which 
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have operated (this information is 
transmitted by pulsed voice-frequen- 
cy tones causing appropriate lamps 
in the indicator bank to light). All 
alarm and indication tones are passed 
to the alarm center over a two-wire, 
one-way, circuit. The remote con- 
trol system provides alarm centers 
with the means of controlling as 
many as 10 circuits at each of 12 
unattended stations. Thus, one of 
the 10 order circuits directs a sta- 
tion to report the condition of all 
individual alarms; another starts the 
gas-engine generator for a routine 
maintenance check; another serves 
as a calling-in signal for local order 
circuits, etc. 


Local Order Circuits 


All unattended stations are bridge 
connected on 4-wire local order cir- 
cuits terminating at adjacent main 
repeater stations. Main stations 
have access to two local order cir- 
cuits, one to the east and one to the 


west. The express order circuit is 
used for isolating troubles to par- 
ticular main repeater sections, co- 
ordination of patches, consultation 
between alarm centers and radio con- 
trol offices, etc. 

The TD2 system is designed to 
operate over distances as great as 
4000 miles. Its first application will 
be for inter-city television networks, 
and is based on main routes which 
are bridged at high frequency in the 
order of 70 MC to supply branch 
routes. For purposes of feeding a 
program to a local station or spur 
route it is not necessary to demodu- 
latethe “through” channels. The video 
programs to be relayed are fed by 
coaxial facilities to a common switch- 
ing point, known as the television op- 
erating center. The sound portion of 
the television program is not trans- 
mitted by the high-frequency re- 
lay system, but is relayed by regu- 
lar broadcast sound facilities. It is 
understood that subsequently the - 

(Continued on page 83) 
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Resistance and Capacitance 


New design approach permits better understanding of operation, 
source and load impedance. Use of filters in feedback circuits 


By LOUIS G. GITZENDANNER 
General Engineering and Consulting 
Lab., General Electric Co., 
Schenectady, N. Y. 


SOURCE k — FILTER oa LOAD 
“ 


Fig. 1: Circuit diagram of twin T filter 


Fig. 2: Vector diagram for ideal case 


ENERALLY one thinks of in- 

ductances and capacitances when 
filters are mentioned, but the twin 
T filter utilizes only three resistances 
and three capacitances and provides 
the communication engineer with a 
very useful and versatile tool. It has 
been used in one equipment both as 
an infinite rejection filter and also 
as a phase correction network. Ar- 
ticles describing its use in band pass 
circuits have been published?. The 
relative merits of R-C versus L-C 
filters may be debated, but especially 
at low frequency the absence of in- 
ductances may be an important fac- 
tor. The analysis or design of the 
R-C twin T filter is generally based 
on a purely mathematical solution 
of conditions for infinite rejection, 
or on an impedance concept such as 
is used for L-C filter design. A some- 
what different approach to analysis 
and design has proved valuable in 
that it gives a much better physical 
concept of the operation of the cir- 
cuit useful in applying, designing or 
adjusting filters in test. 

The conventional double T circuit 
diagram is shown in Fig. 1B. The 
same circuit redrawn with an H con- 
figuration is shown in Fig. 1A and 
will be preferred for obtaining a 
physical picture of the circuit’s be- 
havior. 

To simplify the explanation, let us 
make use of some simplifying ap- 
proximations whose effects will be 
discussed later. Specifically, let us 
assume the source impedance, z, is 
zero and momentarily remove com- 
ponents R, and C,. All that is left 
are two simple circuits each having a 
resistor and capacitor in series. With 


the input voltage constant and the 
frequency variable, the vectors rep- 
resenting the voltages across C, and 
R, move in semicircles as shown in 
Fig. 2. If the time constants of 
these two circuits are made the same 
then the ends, a and b, of the volt- 
age vectors mentioned will be dia- 
metrically opposed. Now, if the im- 
pedance of R, and C, are very high 
compared to the other circuit com- 
ponents and if the load impedance, 
Z, is considered infinite or is dis- 
connected, then R, and C, may be 
reconnected without upsetting the 
voltage at points a and b. It may be 
seen then that the voltage applied 
across R, and C, is of constant mag- 
nitude but rotates clockwise in phase 
through 180° as frequency varies 
from zero to infinite. Point c moves 
in a semicircle relative to a-b as a 
diameter. As a consequence it moves 
360° clockwise around the circle as 
frequency increases from zero to in- 
finite. The voltage between point ¢ 
and ground is the circuit’s output 
voltage. 

At some intermediate frequency 
point c will pass through the origin 
and the circuit will have infinite 
rejection, i.e., zero output regardless 
of input. 

If we deviate from the assump- 
tions made, the locus of points a, }, 
and c in particular, will not in gen- 
eral follow the circle of Fig. 2 and 
point c may pass to the left or right 
of the origin instead of through it. 
If it passes to the right of the ori- 
gin, for a frequency band near the 
supposed rejection frequency, phase 
will shift in a leading direction as 
frequency is increased which effect 


Fig. 3 (Left): Frequency response of two designs. Fig. 4: Frequency response for a symmetrical and unsymmetrical design 
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Iwin-T Filter Analysis 


Specific formula developed for conditions of equal and unequal 


to sharpen rejection or to form band-pass discussed 


may be utilized to compensate for 
lagging phase shift in other circuits. 

Regardless of how the circuit is 
set up and regardless of its intended 
use, the H configuration associated 
with the diagram in Fig. 2 will prove 
valuable in clearly understanding the 
circuit’s operation. 


General Theory 


It should be apparent that aside 
from the numerous designs of non- 
rejection filters, there are also nu- 
merous designs of rejection filters 
possible. The latter may be studied 
by writing the general loop equations 
and solving for conditions for re- 
jection. The results are 


! 1 I ) 
—— + mes I cic ccccsceseseee (1) 
wel) ( wel, wl 


@, 


0&2 —Wolg 


RR, = 


and R(R, + R,) = 


It should be noted that the con- 
ditions for infinite rejection do not 
involve either source or load im- 
pedance, though obviously both must 
be considered in the filter design. 

It is convenient to substitute T, 
a time constant, for RC. Then for 
equations (1) and (2) it may be 
shown that if a null is reached 


Appreciation of the inequalities 
expressed in equation (3) may aid in 
design 

A condition often imposed is that 
the filter be symmetrical in which 
case 


and the six filter components are 
Ziven by: 


R,=R,=2 (w,C.)?2/R,... (5) 
and 


C,=C,=2/(w,R,)2C,.... (6) 

In fact, many authors place the 
addi’ ional restriction that R, = 1/2 
R, in which case 


While equations (5) and (6), or 
equa'ion (7) yield infinite rejection 
filters, there is little reason to be- 
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lieve that they are the best for all 
cases. In all, eight impedances are 
involved so eight assumptions or 
equations will be needed to uniquely 
define them all and the proper choice 
of conditions to fix the parameters 
depends on the application. 

One application of rejection filter 
is insertion between matched im- 
pedances, which we shall assume to 
be resistive and specified. It is rea- 
sonable to make the filter symmetri- 
cal, thus two more parameters are 
fixed. The equations for a null fix 
two more leaving only two arbitrary 
conditions or parameters. The ratio 
of output to input for above or be- 
low rejection frequency are indica- 
tive of the outputs possible and are 
useful quantities. Hence, let us spe- 
cify by A, the ratio of output to in- 
put voltage at zero frequency and 
by A,, the same ratio at infinite fre- 
quency. 

Items that may be arbitrarily spec- 
ified are then Z, A,, and A,, as well 
as the rejection frequency w,. In 
terms of these four quantities it may 
be shown that the filter components 
should be 


R= RZ (sh = Pinsecesesentsensenen (a) 


A, A 


o “eo 


b- 2 +h) 


R, =2R 


C, = 


=1/2 
a « Ao Ay Moo (10) 
3 wel (1 = 2A,) | 1 = 2 (A, + Aggy) 


A, A 


o oo 


C, = BC, 1-2 (A, + hoo) 


Since negative resistances are not 
permissible, we can see from equa- 
tion (9) that (A, + A,,) =1/2 

The point of significance is that 
the sum of the outputs well above 
and well below rejection frequency 
cannot exceed half the input voltage. 
Thus, for example, while A,, is ar- 
bitrary and in a given instance we 
may wish it to be as high as pos- 
sible it cannot possibly exceed 0.5 
and if set at 0.45, A, cannot exceed 
0.05. 

The ratio of output to input has 
been plotted on Fig. 3 versus the 
ratio frequency to rejection fre- 
quency for the nearly balanced con- 
dition A, = 0.24 and A,, = 0.25, and 
for the unbalanced condition where 


+j 
X=0,1 
=0.01 
X=0.00 
0 2 


“j 


Fig. 5: Diagram showing the locii of 
output vector for several values of a 


A, = 0.04 and A,, = 0.45. 

The filter components for these 
conditions, rejection at 60 cycles, and 
10,000 ohm source impedance are: 


Compon- A, =.04 A, =.24 
ent A,. = .45 A,. = .25 
R, 115,000 ohms’ 10,800 ohms 
R, 207,000 “ 64,800 “ 
R, 115,000 “ 10,800 “ 
C, .0875 wf 1.7 f 
C, .0122 ” .072 _ 
C, .0122 ” iw . 
Zz 10,000 ohms 10,000 ohms 
Z 10,000 S 10,000 “ 


The unbalanced filter, it may be 
noted on Fig. 3, has the higher out- 
put at w>14., and also has a 
slower rate of rise near rejection 
making adjustment somewhat less 
critical. For some cases both fea- 
tures may be desirable. 

A condition commonly encoun- 
tered in electronic circuits is that 
in which a filter is driven by the 
plate circuit of one stage of an am- 
plifier and drives the grid of the next 
stage, a considerably higher imped- 
ance. Equations such as equations 
(5) and (6), or (7), are commonly 
used and yield a workable filter. But, 
by taking advantage of the imped- 
ance conditions prevailing a filter 
just twice as sharp may be obtained 
using different equations to design 
the filter. These equations are based 
on an assumed resistive source im- 
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TWIN-T FILTER ANALYSIS (Continued) 
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Fig. 6: (Left) Effect of a on output. Fig. 7: (Right) Curves showing the effect of loop gain on frequency response 


pedance z, an assumed resistive load 
impedance Z, the conditions for re- 
jection, and conditions which will 
distribute the mismatch between 
source and load throughout the cir- 
cuit. By distributing the mismatch, 
each section of the circuit is best 
able to stand the loading effect of 
the next section and the ideal con- 
dition, as given in Fig. 2, is most 
nearly approached. 

For convenience let the ratio of 
source impedance to output imped- 
ance, z/Z, be represented by «. In 
accordance with the assumptions 
stated above, the circuit parameters 
may be found to be given by: 


R, = (R, R,)/(R, + R;) 

C, = 1/o, R,; 

C,=1/, R, 

G = 1/8, hk, =C,+C,..... 


It is of interest to note that if one 
writes the general expression for 
ratio of output/input voltage and 
substitutes the value «=0, the 
formula reduces to the equation of 
the circle shown in Fig. 2 as the 
locus of the output vector. Thus, for 
a=0, the design yields the filter 
described previously and shown in 
Fig. 2. 

A plot of output voltage versus 
frequency is shown on Fig. 4, Curve 


A for a filter designed for and ap- 
plied to a condition of zero source 
impedance and infinite load imped- 
ance. Curve B shows the voltage 
plot for a filter designed to be used 
with matched source and load, but 
applied to the same terminal con- 
dition. It can be seen that near re- 
jection Curve A is just twice as 
sharp as Curve B. The need for us- 
ing proper design forrilas is appar- 
ent if sharp rejection is wanted. 
While much of the above discus- 
sion has been relative to the condi- 
tion « equal zero, the results for 


‘other values of « are somewhat simi- 


lar as shown by Fig. 5 and 6. 


For the condition « equal one the 


circuit values as given by equations 
(12) through (18) yield the often 
used symmetrical filter in which the 
impedances to ground are made half 
the impedance of the elements in 
the cross bar of the two T’s. In- 
deed, since « equal one infers a 
symmetrical condition this result is 
somewhat to be expected. 

The ratios A, and A,, of output 
to input voltage at zero and infinite 
frequency respectively may be of in- 
terest. For designs based on equa- 
tions (12) through (18) they are 
given by: 


A, =1/(a + a7/8 + 4¥/3+1) (19) 
Ago = 1/(a + 2 «7/8 + 2al/5 + 1) 
(20) 


Fig. 8: Rejection filter with feedback 


While R-C filters are of considera- 
able importance by themselves, their 
use is greatly enhanced when they 
are used in amplifiers employing 
feedback. By putting a filter in the 
output circuit of an amplifier and 
feeding part of the output back to 
the input, a very sharp rejection 
filter may be obtained. This cir- 
cuit cannot, in general, give perfect 
rejection since the feedback path per- 
mits input signal to be fed to the 
output through R,. If a cathode fol- 
lower is used in the feedback loop, as 
shown in Fig. 8, this may be avoided. 
Numerous other circuit arrange- 
ments are possible too. 


- Fig. 9 shows an arrangement 
which can be used as a band pass 
filter. 


By using a rejection filter and add- 
ing shunt capacitance to the output 
to cut off high frequencies an excel- 
lent low pass filter may be obtained. 
Similarly, by using a series capat- 
itance in conjunction with a rejec- 
tion filter to cut off low frequencies 
a high pass filter may be obtained. 
By combining the two a flat topped 
band pass filter may be obtained’. 


The theory of operation of such 
circuits and hence of design too can 
best be understood by going back to 
basic feedback theory. 


(Continued on page 64) 


Fig. 9: Band pass filter 
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NE eR a EEE 
Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau 


COLOR TV ON “SHELF”—Just as TELE-TECH 
has stressed right from the start of the FCC color- 
television decision (see our Washington News Letter, 
Oct., 1950) that the military electronics-radio procure- 
ment requirements and the shortages of vital materials 
and metals made the launching of CBS’s color-TV plan 
impossible and literally in contravention to the na- 
tion’s mobilization, the recent limitation orders of 
the National Production Authority on cobalt, copper, 
nickel and other short-supply critical metals have made 
this forecast entirely accurate. In fact, one NPA offi- 
cial cited at the time of the issuance of the complete 
control order over cobalt that it put color television 
“on the shelf.” The continued urging by CBS that the 
National Production Authority give color television 
the opportunity to share with black-and-white televi- 
sion manufacturers in the extremely small supply of 
cobalt for civilian uses appeared to many National 
Capital observers as a rather complete disregard of 
the present defense preparedness situation. 


PRESIDENTIAL BOARD’S REPORT—After a 
year of intensive study by its five outstanding mem- 
bers and a highly qualified small staff of experts, the 
President’s Communications Policy Board will submit 
its long-awaited report and recommendations during 
mid-February to President Truman and a major pro- 
posal is slated definitely to be the creation of a perma- 
nent agency to formulate the Government’s policies 
and programs in the field of communications and radio. 
Most important of the recommended spheres of author- 
ity for the projected permanent Communications 
Policy agency will be an assignment for it to become 
the coordinator on the division of the spectrum be- 
tween government departments and agencies and civil- 
ian radio uses. 


COORDINATOR OF IRAC, FCC — Frequently 
urged by TELE-TECH, the proposed new agency would 
act as the coordinator between the Interdepartment 
Radio Advisory Committee, the body which decides on 
the allocations of frequency channels to government 
departments and agencies but which has no policy- 
making powers, and the Federal Communications Com- 
mission, which makes the frequency assignments to 
civilian services such as television, broadcasting, com- 
munications and mobile radio. This would mean that 


since IRAC’s creation a quarter-century ago there 
would be a government body which could review and 
reverse when necessary the IRAC decisions on fre- 
quency assignments. The temporary President’s Com- 
munications Policy Board is headed by Dr. Irvin 
Stewart, President of West Virginia University, and 
its members are: President James T. Killian, Jr., of 


_ Massachusetts Institute of Technology; President Lee 


DuBridge of California Institute of Technology; Dean 
of Engineering William L. Everett of the University 
of Illinois; and David O’Brien, retired Graybar Elec- 
tric vice-president and former War Assets Admin- 
istrator. 


COMPONENTS PLANTS EXPANDED—Expan- 
sion of production facilities in component part manv- 
facturing companies’ plants is major goal of the 
Munitions Board and government defense mobilization 
leadership since the bottlenecks for military equipment 
output have already appeared or are looming in the 
case of several key components. End-equipment manv- 
facturers generally are geared for production needs 
for military, Munitions Board officials believe. In both 
component and end-equipment manufacturing fields, 
serious problem is shortage of skilled specialists and 
trained manpower. Munitions Board has no idea of 
commandeering present radio-television manufactur- 
ing plants and will not take any standby World War 
II plants out of “mothballs” until full use of present 
component and end-equipment manufacturing facilities 
is made. 


MOBILE RADIO URGED—Portable mobile radio- 
communications, particularly walkie-talkies and police 
radio systems, were advocated as most valuable 
medium of communications for Civil Defense monitor- 
ing teams in measuring radiation hazards following 
atomic bomb attacks. Communications links to hospi- 
tals and headquarters of local civil defense radiological 
defense organizations must be planned in advance and 
must be adequate, Federal Civil Defense Administra- 
tion advocated in a recent lengthy report on plans for 
communities in establishing organizations and health 
services to guard against atomic devastations. 


ROLAND C. DAVIES 
Washington, Editor 


National Press Building 
Washington, D. C. 
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Rectifiers 


Small, lightweight a-c to d-c power supply units 
for use with’ cathode-ray tubes, television camera 
tubes and radar indicator scopes, electron micro- 
scopes, and similar jobs. Typical outputs are 7, 
9 and 13 kv. Low regulation—the 7-kv_ unit 
illustrated does not exceed 3.5% regulation per 
0.1 milliampere load, holds ripple on output volt- 
age to less than 1%. Size, only 6” x 6” x 7’; 
weight 8 Ib. 


Pulse Transformers 


Pulse transformers for use with 
either hard-tube or line-type modu- 
lators. Available in voltage ratings of 
10 kv or above. These units are ideal 
for radar applications, stepping up 
or down, impedance matching, phase 
reversing and plate-current measure- 
ments. Also suitable for nuclear 
physics research work, television and 
numerous special applications in and 
out of the communications fields. 


Resonant Reactors 


Resonant-charging reactors, accu- 
rately designed and constructed for 
tadar service. Usually required in 
ratings of 40 kv and below, 1 ampere 
and below and 300 henries and be- 
low. Higher ratings are being - built, 
and can be considered. When re- 
quired, small- and medium-size de- 
signs can be provided with 3 to 1 
tange of inductance adjustment. 


File nent Transformers 


Filament transformers available 
with or without tube socket mounted 
integral with the high-voltage ter- 
minai, Low capacitance. Ratings to 
match any tubes; insulated to prac- 
tically any required level. 
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a completemmne of 


hermetically 
Sealed 
oil-filled 


Illustrated here are typical high-voltage com- 
ponents manufactured by General Electric. 
They can be built to meet Armed Services 
requirements. All are oil-filled and hermetically 
sealed—with excellent ability to withstand 
mechanical shocks and to operate continu- 
ously for long periods in widely varying tem- 
peratures. Apparatus Dept., General Electric 
Company, Schenectady, N. Y. 


Your inquiries will receive prompt attention. 
Since these components are usually tailored 
to individual jobs, please include with your 
inquiry, functional requirements and any phys- 
ical limitations. Write to Apparatus Deft., 
42-328A, General Electric Co., Pittsfield, Mass. 
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NEW E Q U TPM E NTU tor vesioners and Engineers 


Panel Instruments 


Etched faces extend across the entire 
fronts of three new panel meters which 
have been designed in 4%, 3% and 2% 


in. sizes. Vertical chrome-plated strips 
are recessed into the plastic, fluted cov- 
ers of these new meters (models 1029, 
1027 and 1127). The open scale layouts 
provide space for the customer’s name, 
trademark, or effective color combina- 
tions.—Simpson Electric Co., 5200 West 
Kinzie St.. Chicago, Ill.—TELE-TECH 


Audio Oscillator 


Model 410-A audio oscillator has a 
frequency range of 18 cps to 210 KC in 
four decades. This compact unit (4 x 
5% x 4 in.) will deliver 10 v. into 10000 
ohms, with output constant within 0.5 
db over the entire frequency range. 
Distortion at this amplitude is less than 
0.83% from 100 eps to 15 KC, and rises 
to no more than 0.5%. at 30 cps. Source 
impedance of the cathode-follower out- 
put is 560 ohms. Matching transformer 
will be made available to feed low-im- 
pedance balance lines. The total fre- 
quency error due to drift and dial cali- 
bration is less than + 2%. Output con- 
trol is logarithmic and is calibrated ap- 
proximately in output voltage—The 
Electronic Workshop, 351 Bleecker St., 
New York 14, N. Y.—TELE-TECH 


Audio Generator 


The model 13803-A two-signal audio 
generator is designed for supplying the 
test signals necessary in the various 


methods of measuring intermodulation 
distortion in audio systems. It can also be 


ae 


used as a general-purpose laboratory 
beat-frequency oscillator. The oscillator 
will supply any of the following signals: 
a single low-distortion sinusoidal voltage 
> agretgg in frequency from 20 cps to 40 
KC; two low-distortion sinusoidal volt- 
ages, each separately adjustable, one to 
20 KC and the other to 10 KC; two low- 
distortion sinusoidal voltages, with a 
fixed difference in frequency maintained 
between the two as the frequency of one 
voltage is varied.—General Radio Co., 275 
Massachusetts Ave., Cambridge 39, Mass. 
—TELE-TECH 


Oscilloscope 


The WO-56A 7-in. oscilloscope has a 
wide frequency response, a high de- 
flection sensitivity, and an _ excellent 
square wave response. It is portable, 
weighing only 31 lbs. The 11 mv/in. 
sensitivity is sufficient to provide large 
pictures of small waveforms such as 
those produced by microphones, tape- 
recorder heads, phototubes, phono pick- 
ups, and single stages in TV sets. Hum 
pickup is reduced to a minimum by the 
use of a shielded input cable and ter- 
minal amplifiers which have very low 
internal hum and are extremely stable 
at maximum gain. The WO-56A _ will 
display square waves over the frequency 
range of low “motor-boating” rates up 
to 100 KC. High frequency response is 
obtained by the use of frequency-com- 
pensated direct-coupled amplifiers with- 
out peaking coils—RCA Victor Div., 
Radio Corporation of America, Camden, 
N. J.—TELE TECH 


Flexible Conduit 


An improved flexible electrical conduit 
has been developed which consists of an 
inner woven tubing made of longitudinal 


Fiberglas yarns, and a spiral wrapping 


of metal foil, with an outer braided 
jacket of aluminum wire. Conventional 
construction makes use of a spiral armor 
of interlocked aluminum strip over a 
braided aluminum wire jacket. Using 
less metal than the conventional type, 
the new conduit is lighter, has greater 
flexibility, affords more uniform shield- 
ing and provides better resistance to 
damage from moisture, flame, oil spray 
and fungus.—National Electric Products 
Corp., Fulton Blvd., Pittsburgh, Pa.— 
TELE-TECH 


Comparator Bridge Kit 


Model 950K R-C-L comparator bridge 
kit permits instant, easy and accurate 
comparison of any resistance, capaci- 
tance or inductance with any comple- 
mentary component as a given standard. 
It tests every type of resistor over the 
.5 to 500 megohm range and every type 
of capacitor over the 10 ppf to 5000 pf 
range. For leakage test and polariza- 
tion, a source of variable voltage is in- 
ecorporated with the complete range of.0 
to 500 v. This also provides for the pre- 
cise measurement of the power factor of 
electrolytics from 0 to 80%.—Electronic 
Instrument Co., Inc., 276 Newport St., 
Brooklyn 12, N. Y.—TELE-TECH 


Tube Base & Sockets 


An extremely flexible 20-pin tube base 
with matching socket has been designed 
for plug-in unit construction. There is 
no molded center boss to break and pins 
are strong and stubby and do not bend 
or break out. By selecting variations of 


pin layout of less than 20 pins, critical 
voltages and frequencies can be isolated 
and the base can be made non-inter- 
changeable so that it will mate only 
with the correct socket.—Alden Prod- 
ucts Co., 117 North Main St., Brockton, 
Mass.—TELE-TECH ‘ 


Renal 


Oscillograph Camera 


An oscillograph-record camera has 
been developed which provides a com- 
plete record of an oscillograph image in 


one minute. No darkroom facilities are 
required because the camera operates on 
the Polaroid-Land process. A _ sliding 
mount makes it possible for the camera 
to be positioned so that several traces 
can be recorded on a single print, for 
side-by-side comparisons. There is also 
a built-in detent which divides a single 
print into one, two, or three separate 
exposure areas. An illuminated data 
ecard provides an easy, positive method 
of photographically recording informa- 
tion on each print.—Allen B. Du Mont 
Laboratories, Inc., 1000 Main Ave., Clif- 
ton, N. J.—TELE-TECH. 


Network Case 


Any three-or four-terminal network 
can be made into a convenient plug-in 
unit through the use of a_ Berkshire 
Labease. Originally designed for hous- 
ing the Berkshire Labmarker, these 
cases are now available for housing 
wave filters, wave shaping circuits and 
other special or standard circuits. Input 
terminals of one unit may be plugged 
into the output terminals of another. 
The housing, which is 4-in. long and 
1%-in. in diameter, is made of alumi- 
num tubing with serviceable gray ham- 
mered-type paint finish. Overall length 
is approximately 5% in. Output bind- 
ing posts may be used with leads hav- 
ing single or double banana plugs, spade 
tips, or plain wire ends. Input terminals 
are banana type with standard %-in. 
spacing. — Berkshire Laboratories, 513 
Lexington Road, Concord, Mass.—TELE- 
TECH 


Potentiometer 


A 10-turn potentiometer has been de- 
veloped (model AJ) with a wire-wound 
resistance element 18 in. long, contained 


in a case, the diameter of which is only 
% in. The whole unit occupies no more 
panel space than an ordinary copper 
penny. The turns of the shaft provide 
a resolution more than 12 times that of 
a conventional potentiometer of equiva- 
lent diameter. “Welded tap connections 
at almost any point on the coils am 
double shaft extensions can be provided. 
Model AJ is available from stock and 
also in special resistance values from 
100 to 50,000 ohms with accuracies ° 
5% and + 1%. Power rating is 
watts and net weight is less than an 
ounce.—Helipot Corp., 1820 Misson St» 
South Pasadena, Calif.—TELE-TECH 


TELE-TECH « February, 1951 


with General Industries’ Model 250 


CORDER ASSEMBLY 


iterally no end to the merchandising possibilities of all-purpose 
recorders in which this GI Tape-Disc Assembly is used. In 


home entertainment units...in straight recorders for professional 
men... as an aid to overall business efficiency... 
it has excellent profit potential. 


Designed and built to General Industries’ customary high quality 
standards, the Model 250 incorporates many novel, 
fool-proof operating features. Its cost is amazingly low. 


Write today for a catalog sheet containing a 
full description of ai] the recording and 
play-back features of this popular new 
tape-disc recorder assembly. 


discs ... plays 78 R.P.M. records. A co 
plete service manual, included with each 
unit, contains a suggested amplifier circuit 
and complete amplifier parts list. 


The GENERAL INDUSTRIES Co. Department L ¢ Elyria, Ohio 
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Horizontal Output and 
High Voltage Transformer 


Transformer, coil and core of the 
Corona-sealed horizontal output and high 
voltage transformer are entirely sealed 


in a molded plastic form. The high di- 
electric strength of the plastic provides 
greater protection against corona dis- 
charge, and the resultant fire hazards. 
Acoustical radiation is completely re- 
duced. When used in a 66-70° circuit, it 
will provide full deflection and up to 14 
kv anode potential.—Square Root Manu- 
facturing Corp., 901 Nepperhan Ave., 
Yonkers 3, N. Y.—TELE-TECH 


Transformer Cans 


Tooling on all standard sizes of MIL- 
T-27 transformer cans has been com- 
pleted and many sizes are already in 


stock. These cans can be supplied with 
or without brackets, weld studs, blind 
inserts, compression-type hermetic seal 
bushings and stamped ratings.—Heldor 
Metal Products Corp., 85 Academy St., 
Belleville, N. J.—TELE-TECH 


Pulse Transformers 


ERA pulse transformers (100A2, 
101A2, 102A2) have been designed for 
circuits requiring low power. General 


applications include triggering and count- 
ing circuits and blocking oscillators. 
More specfic uses are for dc isolation, 
inversion, pulse shaping and pulse trans- 
mission circuits. Type 100A2 can be used 
as an interstage coupling of pulse am- 
plifiers where no impedance change is 
desired. The use of a transformer elimi- 
nates the need for an inverting amplifier 
stage. Type 101A2 will serve as an out- 
put transformer for pulse amplifier to 
match impedance into co-axial transmis- 
sion line. The 102A2 will match mag- 
netic reading head to input of reading 
amplifier; for stepping up voltage from 
reading head.—Engineering Research 
jates, Inc., 1902 West Minnehaha 
Ave., St. Paul W4, Minn.—-TELE-TECH 


Recording Tape 


Magneribbon premium sound recordin 
tape has been added to the line of hig. 
fidelity magnetic tape recorders and ac- 
cessories produced and distributed by 
the Amplifier Corporation of America. 
Four types of tape are available: red 
oxide (medium coercive) paper and plas- 
tic base; and black oxide (high coercive) 
paper and plastic base. types are 
standard 4% in. wide 1200-ft. lengths, 
wound on non-warping tempered alumi- 
num 7-in. diameter metal reels that fit 
all standard recorders. Finest dimen- 
sionally-stable durable kraft paper and 
pre-stretched cellulose acetate plastic 
bases are used in their manufacture. 
A special coating process’ provides 
smoother, more even oxide dispersion, 
which assures lower background noise 
with smooth and quiet movement past 
magnetic heads, tape guides, rollers and 
tensioning devices. The tapes are pre- 
cision-slit to close tolerances that are 
well within RMA standards.—Amplifier 
Corporation of America, 298-26 Broad- 
way, New York 13, N. Y.—TELE-TECH 


R-F Shift Converter 


Simplicity of operation, precision tun- 
ing, highest quality performance, and 
small size are distinguishing character- 


istics of the type 207 (model 2) r-f shift 
converter. It is a dual channel unit 
which converts mark and space tones 
into dc pulses and drives teleprinters, 
tape and other recorders directly. Its 
unique integral 2-in. oscilloscope pro- 
vides an accurate tuning pattern for pre- 
cise receiver adjustment during initial 
setup and while keying. It is capable of 
keying speeds up to 600 w.p.m.—North- 
ern Radio Co., Inec., 143 West 22nd St., 
New York 11, N. Y.—TELE-TECH 


Tape Recorder 


A tape recorder has been developed 
with a range of 15 KC on half-track 
tape at 7%-in./sec tape speed. Its per- 


formance is said to equal or exceed the 
operational quality of most other record- 
ers operating at 15-in./sec. on single- 
track quarter-in. tape. Known as the 
model 400, it includes simultaneous erase, 
record and playback and over 132 min- 
utes of program material can be re- 
corded on a single 10-in. standard reel. 
A built-in VU meter, three magnetic 
heads shielded in a single housing and a 
single control switch for fast forward, 
fast rewind, and record are also fea- 
tured. At 7% i.p.s., flutter and wow are 
less than one quarter of 1%. At 15 
i.p.s., flutter and wow are less than one- 
fifth of 1%. Frequency response is + 2 
db, 50 cps to 15 KC.—Ampex Electric 
Corp., San Carlos, Calif.— TELE-TECH 


Dial Knobs 


A new series of knobs and dials ip 
many sizes and calibration markings hag 
been developed. Available with or with- 


~ 


out black phenolic skirts or satin chrome 
dials they have heavy brass inserts and 
thick walls for additional strength. The 
nickel silver dials with stain etched 
chromium are said to provide much bet- 
ter visibility than conventional spun fin- 
ish.—E. F. Johnson Co., Waseca, Minn— 
TELE-TECH 


Attenuator 


The r-f attenuation network, model 
650, is a moderately-priced attenuator, 
incorporated in an r-f attenuation box. 


650 


It has numerous applications where at- 
tenuation -of UHF is desired, since it 
can be used as an all-purpose laboratory 
and test instrument. This unit has a flat 
frequency response from dc to 225 MC 
Insertion loss is zero over the entire 
frenquency range. Resistors are _ cali- 
brated to an accuracy of +2%. Impe- 
dances of 50 or 73 ohms are standard, 
and units are available with type N ® 
BNC connectors. Attenuation is inserted 
in the circuit by means of special push- 
button type switches, which are mechan- 
ically independent of each other. The 
electrical network is purely resistive, 
and no compensation is required.—Daven 
Co., 191 Central Ave., Newark 4, N, J— 
TELE-TECH 


Crystal Oscillator 


Model 25 crystal oscillator is a high- 
output crystal-controlled signal genel- 
ator suitable as a centralized signal 


x ah 
sists 33 
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source for spot frequency alignment of 
television receivers. Compact in & 
it provides a convenient and inexpensi’ 
means of obtaining multiple frequen is 
for master distribution of /signals. It i 
available in the new 40 to 50 MC 4 
range as well as the 4.5'and 20 to 
MC range.—Crest Television Laborat® 
ries, 34-11 Far Rockaway Blvd., 
Rockaway, N. Y.—TELE-TECH 
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Signal Generator 


A new microvolt signal generator has 
been developed which covers all AM, 
FM, TV and mobile frequencies in 7 


ranges. Known as model 292X, it has 
a double range of 125 KC to 110 MC and 
150 to 220 MC, all on fundamentals. Crys- 
tal accuracy is available to .0025% for 
mobile bands of 380-50 MC and 152-162 
MC. Temperature compensation, negligible 
change in frequency due to output, and 
absolute minimum leakage are featured. 
The 292X provides accurately-controlled 
and unmoldulatd output from .2 to 100,- 
000 pv. through a 10 to 1 cast aluminum 
attenuator. It can also be externally 
modulated from 15 cps to 10 KC.—Hickok 
Electrical Instrument Co., 10606 Dupont 
Ave., Cleveland 8, Ohio.—TELE-TECH 


Vectorlyzer 


Model 201 Vectorlyzer is based on a 
new fundamental circuit which permits 
unusual speed and accuracy for measur- 


ing vector relations of alternating volt- 
ages. It has a frequency range of 8 cps 
to 10 MC through panel binding posts 
and 20 KC to 500 KC through probe. In- 
put impedance of probe is 2.5 puf shunted 
by “4% megohm and dielectric losses. Co- 
axial arrangements for matching low 
impedance cables are available. Input 
impedance of binding posts is 14 pp f 
shunted by 100 megohms and dielectric 
losses. Accuracy is + 3% through panel 
binding posts + 1 db through probe for 
phase angle measurements.—Advance 
Electronics Cec., 244 Franklin St., Pater- 
son, N. J.—TELE-TECH 


Portable Oven 


Thoroughly field tested, a new port- 
able electric oven has been found. prac- 
ticable for baking enamels, lacquer, 
wrinkles and other finishes; for dehy- 
drating bobbins, coil forms, paper: tub- 
ing; and for preheating molds. Fresh 
air is drawn in and stale air driven out 
through vents by means of a fan driven 
by a motor mounted outside the unit. It 
is said that no stratification is possible, 


and the change of air and forced circu- 
lation is advantageous for any dehydra- 
tion and baking process. Adjustable 
damper gives wide range of constant 
temperature. Model CR-1 has single 
phase 110 v. motor and can be operated 
from any 110 v. outlet. Dimensions are 
29 in. wide, 24 in. deep, and 20% in. high. 
Removable shelf and drip pan are stand- 
ard equipment.—Grieve-Henry Co., 1101 
North Paulina St., Chicago 22, IIL. 
TELE-TECH 


Molded Insulators 


Improved performance at all tempera- 
tures and positive holding are features 
of the new 1400 series of. molded insula- 
tion miniature terminal lugs, stand-offs 


wae 


1425 1426 «(1427s 1428 1430 1433 1435 


and feed-throughs. Use of the molded 
construction instead of preformed tubu- 
lar plastic eliminates internal air gaps 
which act as moisture traps. In addi- 
tion, the method provides solid mounting 
which is maintained under all normal 
heat and vibration conditions. Stand-off 
types are available with either molded 
LTSMG31 melamine or molded type MTS- 
El phenolic to JAN P14 specifications.— 
U. S. Engineering Co., 521 Commercial St., 
Glendale 3, Calif.—TELE-TECH 


Amplifiers 


A new line of unitized amplifiers has 
been designed in the form of block units 
(modular units) that can be assembled 


quickly and simply to form a single, 
rigid piece of equipment. As a result of 
the unitized construction, a large variety 
of assemblies can be constructed with 
the separate units available. For exam- 
ple, a phono amplifier might consist of 
a unit equalized preamplifier, a _ unit 
power supply and a unit power amplifier. 
Addition of a unit tone-control chassis 
providing up to 24 db of bass and treble 
boost and cut is readily accomplished. 
For use with a radio or TV tuner, a 
unit switching chassis can be interposed 
between the preamplifier and the main 
amplifier to provide selection of the de- 
sired input. All chassis are a standard 
length and width dimensions are integral 
multiples of 2% in. Small tie plates 
lock units together to form a_ single 
structure for cabinet or rack mounting. 
—ModulaR Audio Corp., 1546 Second 
Ave., New York 28 N. Y.—TELE-TECH 


Phono Pickup 


Two additions to the Sonotone line of 
Titone phonograph pickups have heen 
made recently. The “Playal” can be used 


with three types of needles. With a 3-mil 
sapphire needle, it plays 78 rpm record- 
ings and a 1-mil sapphire needle is used 
with a 331/3 and 45 rpm discs. All three 
speeds can be played with a 2.3-mil trun- 
cated osmium needle. Either a diamond 
or sapphire needle can be used with the 
“Turnover” model (illustrated) which 
plays all three speeds. The “Turnover” 
design provides two needle points; a 
1-mil for 331/3 and 45 rpm recordings 
and a 3-mil for 78 rpm. The point de- 
sired can be placed in position by a lever 
control.—Sonotone Corp., Elmsford, N. Y, 
—TELE-TECH 


Insulator Bushings 


Molded Nylon and Styron insulator 


bushings are now available for use by 
manufacturers, 


radio and _ television 


These new bushings are said to offer 
better insulation, and low moisture ab- 
sorption. They are easily assembled 
and will retain their shape. All sizes 
are accurate and wall thickness is con- 


stant. They are available in lengths 
from % to 13/16 in. by 1/32 in. The 
overall diameter is .187 to .188 in. and 


the interior diameter is .126 to .128 in 
Other sizes are made to order. Write 
for samples.—American Products (Co, 
1652 North Honore St., Chicago 22, Ill.— 
TELE-TECH 


Playback Unit 
The Audio-Master ’51, a portable light- 


weight and flexible playback unit, plays 
all three phono speeds and all sizes of 


in. { 
component features are the 4-tube high 


records from 7 to 17% Important 
gain amplifier, the detachable 8-in. loud- 
speaker with a 10-ft. cord and the Twist 
crystal. cartridge fitted with two perma- 
nent needles. Recently a_ specia! jack 
has been implemented into the set fo 
the use of a microphone so that the unl 


is now equipped with a P.A. systel 
whose audience capacity | is approx” 
mately 500 persons. Earphones can ? 


used if desired.—Audio Master Co» ° 
Madison Ave., New York 17, N. ¥— 
TELE-TECH 
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Good fast work can only be done with the best 
materials. Kester Plastic Rosin-Core Solder and 
the more active Kester ‘“‘Resin-Five’’ Core Solder, 
made only from newly mined grade A Tin and 
Virgin Lead, are formulated especially for TV, 
radio, and electrical work. Kester Solders flow 
better... handle easier... faster to use. These two 
Solders, which are available in the usual single- 
Core type, can now also be had in a 3-core form. 


KESTER SOLDER COMPANY 


4210 Wrightwood Ave., Chicago 39, Ill. 
Newark, N. J. ¢ Brantford, Canada KESTER 


SOLDER 
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New FCC-CAA Antenna Rules 


The FCC has announced the adop- 
tion of a new part 17 of the rules and 
regulations which deals with, and sets 
forth the method of selecting, antenna 
sites. In brief any tower of over 500 
ft, in height above the ground, irre- 
spective of where cited, requires spe- 
cial FCC and CAA study before-a CP 
will be issued. If the tower is to be 
more than 170 ft. above the ground 
and raises the minimum flying height 
for any civil airways, a special study 
will also be required. In general the 
new rule eases the load on many ap- 
plicants since it defines conditions in 
which automatic approval of towers 
may be obtained without the long and 
irritating delays so often encountered 
in the past by applicants trying to get 
action from both the FCC and the 
CAA, 


CBS Revolving-Drum 
Color TV Receiver 


The Columbia Broadcasting System 
has demonstrated a new 17-in. color 
television receiver which produces a 
picture on a standard rectangular 
tube. The external dimensions of the 
receiver are small—about the same 
size as a console model. The familiar 
disc has been replaced by a drum 
which is slightly greater than the 
length of the rectangular tube in di- 
ameter. Thus, set a little distance back 
from the mask opening of the receiver 


Reed, Jr., of Jansky & 


the color pictures are reproduced as 
the nine color segments of the drum 
pass successively in front of the tube. 


By the use of nine color segments in- - 


stead of six the rotational speed has 
been reduced to 960 RPM which ef- 
fects a considerable improvement from 
the point of view, of noise and me- 
chanical vibration. 

By enclosing the kinescope inside a 
color drum, many of the previous ob- 
jections to the field sequential] color 
TV system has been overcome since it 
points the way to enlarging color TV 
pictures by using larger tubes with- 
out increasing the size of the rotating 
element beyond reasonable limits. 

In addition to the presentation of 
color TV in Philadelphia and New 
York, CBS has extended its color 
transmissions by means*of the coaxial 
cable to include Chicago, thus initiat- 
ing the first network color TV opera- 
tion in daily use. 


Magnetic Core Expands 


John C. Webb, president of Magnetic 
Core Corp., 142 South Highland Ave., 
Ossining, New York, has announced 
the completion of the first wing of 
a new modern iron powder metallurgy 
plant in New Windsor, N. Y. This 
corporation has been specializing in 
magnetic cores for television, radio and 
communications since taking over the 
majority of the personnel and most 
of the equipment of the Ferro-Cart 
Corp. of America. 


Among the prominent television engineers and consultants attending an RCA sym- 
posium dealing with antenna problems in Camden, N. J., recently were: Ralph N. 
Harmon, WRS. Washington; George E. Hagerty, Westinghouse, Washington: Oscar 
ailey, Washington: E. C. Tracy, RCA manager of broadcast 
field sales, Camden; Louis H. Stantz, WNBF, Binghamton: George C. Davis, of George 
C. Davis Consultants, and M. M. Garrison, Chambers & Garrison, both of Washington 


The New Windsor plant will spe. 
cialize in government contracts and 
sub-contracts. Offices and laboratory 
are still located in Ossining, N. Y, 


Meloy on Electronic 
Mobilization Committee 


Thomas Meloy, president of Melpar, 
Inc., Alexandria, Va., has been ap- 
pointed a member of the Munitions 
Board Electronic Equipment Industries 
Advisory Committee which represents 
the radio industry in negotiations on in. 
dustry output for the military services, 
Melpar, Inc., has its research labora- 
tories and plant at 452 Swann Ave, 
Alexandria, Va., where it employs 275 
people, of whom 100 are engineers, and 
also maintains offices at New York 
and Dayton. The company specializes 
in research and development work for 
the Air Force and Navy, and as holder 
of a large number of prime contracts is 
now expanding its operations. 


Coming Events 


March 5-9—American Society for Test- 
ing Materials, Spring Meeting and 
Committee Week, Cincinnati, Ohio. 

March 19-22—IRE Annual Conven- 
tion, Hotel Waldorf-Astoria and 
Grand Central Palace, New York 
City. 

April 15-19— NAB Convention, Hotel 
Stevens, Chicago. 

April 16-18—Joint Meeting of IRE and 
URSI, IRE Professional Group o 
Antennas and Wave Propagation, 
Spring Meeting, National Bureau of 


Standards, Connecticut and Van 
Ness Streets, N.W., Washington, 
D. C. 


April 19-20—Armed Forces Communi- 
cations Association, Fifth Annual 
Meeting, Drake Hotel, Chicago, Ill. 

April 20-21 — Southwestern IRE Con- 
ference, Dallas-Fort Worth Section 
and ‘Student Branch, Southern Meth- 
odist Univ., Dallas, Texas. 

April 30-May 4— Society of Motion 
Picture and Television Engineer, 
69th Semi-Annual Convention, Hotel 
Statler, N. Y. ; 

June 18-20—American Society fo 
Testing Materials, Annual Meeting, 
Atlantic City, N. J. 

June 25-29— AIEE Summer Gener 
Meeting, Royal York Hotel, Toronto, 
Canada. 

August 29-31 — 7th Annual Pacific 


Electronic Exhibit, IRE and Wes. 


Coast Electronic Manufacturers 
Assn., Civic Auditorium, San Frat 
cisco, Calif. 
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THESE LIFE LINES OF AMERICA... 
use long life dependable Sylvania Tubes 


Progressive railroads everywhere are now 
using Sylvania radio tubes for multiple com- 
munications systems. 

In engine-caboose-signal-tower networks, 
where clear tone and unfailing dependability 
are of utmost importance, Sylvania tubes are 
winning increased acceptance. These tubes are 
designed, built and tested to take more than 
their share of vibration and rough treatment. 

Also, their clarity and freedom from inter- 
nal noises make them ideal for critical trans- 
portation applications . . 
police cars, taxi cabs. 


The Sylvania quality tube line is acomplete 


. in trains, buses, 


line. Made in miniature and standard sizes. 
Also low-drain battery tubes for efficient, 
compact portable sets. 


Get new listings 

Call your distributor for new listings and 
full information. If he cannot serve all your 
needs immediately, please be patient. Re- 
member, the tube situation is still tight and 
your distributor is doing his best to deal 
fairly with all his customers. For further in- 
formation address: Sylvania Electric Prod- 
ucts Inc., Dept. R-1402, Emporium, Pa. 
Sylvania representatives are located in all 
foreign countries. Names on request. 


‘CENTRAL 
GEORGIA 


SYLVANIAVELECTRIC 


TWOIO TUB: TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
TELE-TECH + February, 1951 


The shifting over to defense work 
can cause plenty of headaches. The old 
familiar problems of new specifications, 
shortages, manpower, equipment, sched- 
ules, etc., etc., are approaching us again. 
We can’t help solve all your problems, but 
we probably can save you several aspirins 
when it comes to springs, coils and 
wireforms. 

What can Lewis offer you?... 

Extensive, modern facilities and equip- 
ment — experienced design and engi- 
neering personnel — skilled production 
workers—practical, economical manufac- 
turing methods — unusual assistance in 
selecting the “right” springs for the job. 

So, when you’re ready, take advantage 
of the experienced help that Lewis Spring 
Engineers can offer — if possible, while 
your products are still in the blue- 
print stage. Phone, wire or write — no 
obligation. 


LEWIS SPRING & MANUFACTURING CO. 


2654 West North Avenue e« Chicago 47, Ill. 


LG2s =SPRINGS 


THE FINEST LIGHT SPRINGS ANO WIREFORMS OF EVERY TYPE AND MATERIAL 


Swiss System of 
Large Screen TV 


Great interest has recently been 
shown in the Eidophor Theatre Tele. 
vision System which was developed by 
the late Professor Fischer at the Zu. 
rich Polytechnical Institute. Twentieth 
Century Fox personnel are reported 
to have visited Zurich to inspect it. 

Briefly the system consists of a con- 
tinuously evacuated cathode ray tube, 
with an Eidophor in place of the nor. 
mal fluorescent screen. This forms the 
control element, and consists of a very 
thin layer of viscous liquid with an 
oil base deposited on a thin metallic 
element which is transparent to light, 
The Eidophor surface is deformed by 


Simplified diagram showing connections 
and layout. Reprinted from SMPTE Jou. 


the electrostatic charges produced by 
the action of the scanning beam on it. 
Since the light travels via a slit sys 
tem, or Schlieren Optics this deforma 
tion of the Eidophor controls the light 
flux reaching the screen. Projection 
light is produced by a standard are. 
It is necessary to cool and renew 
the Eidophor surface periodically to 
prevent accumulation of electrostatic 
charges. This necessitates use of a re 
frigeration unit. Equipment for the 
original model filled two rooms; how 
ever it is understood that later equil- 
ment is smaller. This would appear t 
be a variant of the Supersonic Theater! 
Television System without the revolv- 
ing prisms which provide the horizontal 
and vertical scanning, but with added 
requirements in the form of exhaust 
pump and refrigerator, etc. Other 
methods of producing big screen Pl 
tures are the Paramount Intermediate 
Film System and the Skiatron System. 
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Basic research at RCA Laboratories has led to most of today’s all-electronic television advances. 


At the heat of evety relevision set-/ 


Why show RCA Laboratories inside 
your television receiver? Because almost 
every advance leading to all-electronic 
TV was pioneered by the scientists and 
research men of this institution. 

The supersensitive image orthicon tele- 
vision. camera was brought to its present 
perfection at RCA Laboratories. The kine- 
scope, in these laboratories, became the 
mass-produced electron tube on the face of 
Which you see television pictures. New 
sound systems, better microphones — even 
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the phosphors which light your TV screen 
—first reached practical perfection here. 


Most important of all, the great bulk of 
these advances have been made available to 
the television industry. If you've ever seen a 
television picture, you’ve seen RCA Labora- 
tories at work. 

Eo * * 


See the latest wonders of radio, television, and 
electronics at RCA Exhibition Hall, 36 West 
49th St., N. Y. Admission is free. Radio Corpo- 
ration of America, RCA Building, Radio City, 
New York 20, New York. 


Through research from RCA Lab- 
oratories, today’s RCA Victor tele- 
vision receivers are the finest 
example of electronic. engineering. 


RADIO CORPORATION of AMERICA 


World Leader in Radio — First in Television 


One piece drawn 
transformer cans with 


or without covers 


TRANSFORMER CANS 


STOCKED IN STANDARD SIZES 


We can save you die costs on all stock size transformer cans, 
and will make IMMEDIATE DELIVERY. A full range of sizes are 
available with or without covers. List of stock sizes and prints 
furnished on request. 


SPECIAL SHAPES AND SIZES 


We are also equipped to fabricate special sizes and shapes (round, 
square and rectangular) to your own specifications. Tell us your trans- 
former can requirements and we will be glad to submit estimates. 


Craft Transformer Cans are 
drawn in one piece. 


MANUFACTURING CO. 


3949 W. Schubert Ave., Chicago 47 


Warren Oestricher, formerly of Westem 
Electric, has been appointed chief engineer of 
Tele-King Corp. Jerry Bresson, formerly 
of Emerson Radio & Phonograph Corp., has 
been named assistant chief engineer. 


Dr. Harry Stockman has been appointed 
director of research of the Tobe Deutschmann 
Corp. in Norwood, Mass. Prior to his present 
position, he served as consulting engineer to 
several industrial firms in the Boston area, 
contributing to the development of new de. 
vices and weapons on Government contracts. 


Thomas G. Banks, 
Jr.. has been 
chosen for the 
newly-created post 
of director of re- 
search and devel- 
opment at Gates 
Radio Co., Quincy, 
Ill. He was form. 
erly sales engi- 
neering represen- 
tative for the com- 
pany’s Oklahoma- 
Kansas _ territories 


Austin Ellmore, formerly director of sales 
and engineering with Crescent Industries, Inc, 
Chicago, has just been appointed vice presi- 
dent in charge of sales and engineering for the 
big speaker, record player, wire recorder and 
dictation equipment manufactuer. 


Robert B. Barnhill has been named 
manager of mobile radio sales of the Bendix 
Radio Communications Div. of Bendix Avia 
tion Corp., Baltimore, Md. He has been 
transferred from the corporation’s Chicago 
offices where he served as district sales manager. 


Howard Riordon, formerly vice president 
and controller of Colonial Radio Corp. has been 
appointed general manufacturing manager of 
the Radio and Television Division of Sylvania 
Electric Products, Inc. 


F, C. Cahill, supervisor of the receiver se: 
tion at Airborne Instruments Laboratory, Min- 
eola, N. Y., has been named supervising engi- 
neer of a combined engineering group to 
known as the Radar Section. The new group, 
a combination of the former Receiver and Radar 
Sections, now comprises about 40 engineers. 


James D. Oglesby has been appointed chief 
engineer and production manager of Tel-0- 
Mount Electronics, Inc., 236-248 Marshal St, 
Paterson, N.J., manufacturer of electron-gun 
mounts for television-tube makers. 


Carl Wasmansdorff has been named ¢t 
gineering director of the special apparatus div., 
Hoffman Radio Corp. Los Angeles. H. 
Shaw has assumed the newly-created post © 
director of \television and radio engineering. 


Walter Sterling has been appointed de 


velopment engineer at Cinema Engineering © 


Burbank, Cal. 
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what about color TV? 
what are you doing about it? 


a Ment Pcaorener 


* UNIVERSAL 


COLOR SCANNER 


| 


Operating on the principle of the flying spot scan- 
ner, the Du Mont Universal Color Scanner provides 
for the Broadcaster, Receiver Manufacturer, Devel- 
opment Laboratory — tri-color signals from any 
35 mm. 2 x 2” color transparency. Available as out- 
puts are an FCC approved field sequential video 
color signal and three simultaneous video color 
signals which may be fed to any external sampling 
equipment for experimental work with line or dot 


SEND 

FOR 
DETAILED 
TECHNICAL 
LITERATURE 


A SIGNAL SOURCE FOR ALL 
TV COLOR SYSTEMS 


sequential systems. Horizontal line frequencies may 
be set at 15.75 or 29.16 kc and vertical field rates 
at 60 or 144 fields per second (intermediate values 
may be specified as desired) . This assures a flexible 
equipment embracing both present black and white 
standards as well as FCC approved color standards 
and adaptable for use with any of the other pres- 
ently proposed color systems, 


First 
with the Finest 


in Television : 


ALLEN B. DU MONT LABORATORIES, INC. e TELEVISION TRANSMITTER DIVISION, CLIFTON, N. J. 
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RCT) RADIO CORPORATION of AMERICA 


HARRISON, WN. J. 


Twin-T Filters 
(Continued from page 48) 


Referring to Fig. 10, the quantity 
G (f) is a quantity which is a fune. 
tion of frequency and relates the out- 
put voltage to the net applied volt- 
age, E. The net applied voltage, E, 
is the sum of the applied voltage E, 
and the feedback voltage. The quan- 
tity F (f) is a function of frequency 
and expresses the relation between 
the feedback voltage and the output 
voltage from which it originates. 

The relationship between E, and 
E, is given by 
G (f) 


eS = E, T-F(f) 6 (fh) Cee eeeeeeereeeeeeese (21) 


For the case where the magnitude 
of F (f) G (f) is considerably 
greater than 1, the output is ap 
proximately 


E, = E, (1/F (f)) 


while for the case where its magni- 
tude is small compared to 1, the out- - 
put is approximately 


In Fig. 8 G (f) is the product of 
the gain of the first stage and the 
filter characteristic. A negative sign 
is added to account for phase re 
versal between the plate and grid. 
The gain of the second stage and the 
setting of R,; enter into the value of 
F (f). For simplicity it will be as- 
sumed that the amplifiers are flat 
over the frequency range of interest. 
The equation for output can be re 
written as 


mae Ey ' 
oF (f) \ 1+ I/F (f) G (Ff) 


from which it can be seen that if 
F (f) is constant, as inferred by as- 
sumptions made, the frequency re 
sponse is a function of the loop gain 
F (f) G (f). See Fig. 7. 

In Fig. 9, the forward transfer 
function, G (f), is a constant equal 
to minus the gain of the tube if we 
assume the amplifier to be. flat over 
the range of interest. The feedback 
transfer function is the product of 
the filter characteristic and attenua- 
tion due to R;. As for the rejection 
filter discussed above the frequency 
characteristic is a function of loop 
gain F (f) G (f). 

It is important to note in connet 
tion with any of the feedback cir 
cuits discussed that if the filter 8 
detuned. slightly in such a manner 
that the locus of the vector plot of 
E,/E, for the filter includes the or 
gin, an oscillation at “near rejection 
frequency” may be set up since posk 

(Continued on page 71) 
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. er . TYPE LRD 
TYPE LR with SP ST line 
switch 


without line switch 


with DP ST line 
switch 


These sturdy little Stackpole LR type controls handle 
higher wattages more dependably than most controls 
that are a good bit larger in size. Less than an inch in 

CONCENTRICS diameter, they’re conservatively rated at .5 watt for use 
where voltage across the units does not exceed 350 
volts for linear tapers, or for non-linear ones having 
a taper of no less than 10% of the total resistance at 
50% rotation, provided that 225 volts is not exceeded. 
Thus there is plenty of wattage capacity for a wide va- 
riety of present day uses including many television 
applications. Stackpole LP type controls, slightly larger, 
are rated .6 watt at linear taper if 500 volts is not ex- 
ceeded and also at .6 watt if the resistance is not less 
than 10% at 50% rotation, provided that 250 volts is 
not exceeded. 

LR controls are available as concentric shaft duals. 


Electronic Components Division 


STACKPOLE CARBON COMPANY 
ST. MARYS, PA. 
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A. 


PRECISION-BUILT BY 


ECLIPSE-PIONEER 


GUARANTEED ACCURACY TO WITHIN 15 
MINUTES ON ALL PRODUCTION UNITS 


For more than 17 years Eclipse-Pioneer has been a leadér in 
the development of high precision synchros for aircraft, marine 
and industrial applications. Today, thanks to this long experi- 
ence and specialization, Eclipse-Pioneer Autosyn* Synchros 
give you a guaranteed accuracy of 15 minutes (maximum) on 
all individual AY 200 type 400 cycle transmitters, differential 
generators, control transformers and resolvers. Furthermore, 
this phenomenal accuracy applies to all production units in this 
series. Where special applications are involved, Eclipse- 
Pioneer will supply Autosyn Synchros with an even finer 
degree of accuracy. And remember, when you buy from Eclipse- 
Pioneer, this high precision is yours at the lowest possible cost. 
*REG. TRADE MARK BENDIX AVIATION CORPORATION 


Typical Performance Characteristics for one AY-201-3 
Autosyn Synchro when transmitting to: 


if 


Look For THE PIONEER mark oF QuaLity 
REG. U.S. PAT. OFF. 


One Control 
Transformer 


Two Control 
Transformers 


Three Control 
Transformers 


INPUT 
Voltage 
Frequency 
Current 


Voltage max. 

(rotor output) 
Voltage at null 
Sensitivity 
Voltage 

phase shift 
System accuracy 
(max. possible 
spread) 


26-volts, single-phase 
400 cycles per second 
105 milliamperes 


0.90 watts 
85-+-j240 ohms 


18.0 volts 
30 millivolts 


315 millivolts/degree 


18.5 degrees 


0.5 degrees 


Other E-P precision components for servo mechanism and computing equipment: 


Servo motors and systems e rate generators e gyros ® stabili- 
zation equipment e turbine power supplies e remote indicating- 
transmitting systems and special purpose electron tubes. 


For detailed information, write to Dept. B 


ECLIPSE-PIONEER DIVISION of 
Export Sales: Se lee Division, 72 Fifth Avenue, New York 11, N. Y. 


26-volts, single-phase} 26-volts,single-phase 
400 cycles per second | 400 cycles per second 
130 milliamperes 155 milliamperes 

1.4 watts 1.9 watts 
80-+-j180 ohms 77+j149 ohms 


15.5 volts 
20 millivolts 
270 millivolts/degree 


13.3 volts 
20 millivolts 
230 millivolts /degree 


24.5 degrees 28.0 degrees 


0.5 degrees 0.5 degrees 


AVIATION CORPORATION 


Mobile Communications 
(Continued from page 39) 


termodulation within control so long 
as attention is also paid to the geo- 
graphical separation of the stations 
working in the same area. 

Fig. 10 shows the Sensicon re- 
ceiver intermodulation characteris- 
tics. Using a reference level of 05 
of a microvolt, and a permissible in- 
terference beat of 10 microvolts on 
the desired frequency, as shown by 
Curve 1, we see that the adjacent 
channel signal must be at least 80 
db above the reference level, before 
the 10 microvolt interference signal 
is produced. Note also that, for a 
120 db adjacent channel signal an 
alternate channel signal of 20 db 
above reference will give the 10 
microvolts of interference. On the 
other hand, a 20 db adjacent channel 
signal would produce no intermodt- 
lation interference because it would 
not be in the region of non-linear 
mixing to produce a second harmonic 
which would beat with the alternate 
channel station. So long as the ad- 
jacent channel signal is held sub- 
stantially below the 80 db level, the 
only interference produced by an ad- 
jacent channel signal would be that 
introduced by direct desensitizing, 
rather than by intermodulation. 
These curves emphasize the neces- 
sity for geographical separation of 
the opposing station. While the ad- 
jacent and alternate channels have 
been used as illustrations, it is true 
that any pair of stations spaced in 
equal frequency steps from the de- 
sired station may produce this form 
of intermodulation. For example, 4 
station 120 Kc removed may inter- 
modulate with a 240 Kc carrier to 
produce the interfering beat. 

Fig. 11 illustrates the approach to 
sectionalizing in the Sensicon re 
ceiver structure. Both servicing and 
manufacturing problems are simpli- 
fied by this design. Two r-f decks 
are shown to the left, and by substi- 
tuting the proper deck and chang- 
ing certain coils in the amplifier 
structure, it is possible to provide 
with a single set of mechanical parts, 
a receiver for 25-50 Mc, 72-76 MC, 
or 152-160 Mc reception. Two Per- 
makay filters are shown in the back- 
ground. It is suggested that, while 
40 Kc is now bandwidth for the 25- 
50 Mc band, the time is not far away 
when 20 Kc bandwidth will be rt 
quired, and this sectionalizing per 
mits the removal of the 40 Kc filter 
and the substitution of the 20 Ke 
filter for operation on the split chal- 
nel without obsolescense of the equi 
ment. In the 160 Mc band, it is prob- 
able that 20 Kc channels wil!] als? 
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be used and the substitution of the 
filter permits the change to the new 
standards without substantial ob- 
solescence of equipment. 

So far, the subject of spurious re- 
sponses in the receiver have not been 
mentioned. The Sensicon receiver at- 
tenuates all responses, spurious re- 
sponses and image alike, to 100 db 
or better. 

I wish to acknowledge the work 
of Henry Magnuski, who directed the 
Sensicon receiver research program, 
of James Clark, who constructed sev- 
eral of the experimental prototypes, 
of Ben Niederman, who developed 
the specialized Permakay Filter, and 
of the staff of capable engineers 
working under Marion Bond, who 
translated a research prototype into 
a practical commercial receiver de- 
sign. 

This paper was presented before the West 


Coast IRE Convention in Long Beach, Calif., 
Sept. 1950. 


Electrical Reactance Growth 


Three and five-year service pins 
were awarded ‘to employees of the 
Franklinville and Olean plants of the 
Electrical Reactance Corporation at 
a banquet held in Olean recently. 

In the absence of Charles E. 
Krampf, president of the corpora- 
tion, General Manager Tom Conway 
made the presentations. In his ad- 
dress Mr. Conway pointed out the 
tremendous growth of the corpora- 
tion in the last twelve months. He 
reported that while peak employment 
at the Franklinville plant never quite 
reached a total of 750 people, yet in 
the new Olean plant, after having 
been in the new building only three 
months, employment in this plant 
alone has reached a total of 842, 
alone has reached 842, with 556 still 
employed at Franklinville. 


NEW TV CAMERA 


Designed as part of a new camera chain 
aturing four basic elements instead of 
Usual six, this new image orthicon cam- 


a has its electrical controls on rear 


— with turret and focus control on 
tight side. Awkward reaches to front 
camera for aperture changes are elimi- 
tated by motor driven iris, remotely con- 
le. Unit made by General Precision 
Labs., Pleansantville, N. Y. 
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speci 
tions mey 


Meant for the discriminating designer or buyer who seeks accessories 
in keeping with high grade equipment; apart from the too common, 


yet in quiet good taste. 


Combining new, distinctive styling with unusually sturdy con- 
struction, these JOHNSON Knobs and Dials will enhance the appear- 
ance of any electronic or electrical control equipment. The use of 
twelve flutes eliminates the usual octagonal, bumpy effect. Although 
essentially round, they retain excellent gripping surfaces. The “feel” 


is comfortable, positive, without sharp ribs or edges. 


Knobs are molded of black phenolic material. Walls are extra 
thick for added strength and all types have heavy brass inserts. 
Metal dials are of nickel silver with beautiful chromium plating in 
satin etched finish. Visibility of dial readings is unusually good.. 


, izes, 178 | 
Jos in three S10 w “an 


116-280 116-286 "416-281 3” 116-282 


‘4 

3%" 116-280-3 

\Y%" 116-260 116-261 21%" 116-262 
4%" 416-220 116-221 144" 116-222-1 
44" 116-222-2 
ed 116-222-3 
4" 116-222-4 
ye 116-222-5 


Knobs and Dials. 


Spinner Knob with Knob with 
Knob Shaft Knob Only ~“&,Knob Phenolic Skirt Chrome Dial 
Diam. Diam. Cat. No. Cate.No. Cat. No. Dia. Cat. No. Diam. Scale 


4” 0-106 180° 


234." 0-100 180° 
14%” 100-0 180° 
144” 0-10 270° 
144" 1-7 180° 


1%” Indicator 


Write for illustrated sheet describing these exceptional JOHNSON 


JOHNSO N a famous name in Radial 


F. JOHNSON CO. WASECA, MINN. 


This transcendental equation can be 
interpreted as representing the point 
of intersection of the two curves 


y = (2T log T)/5037 = F(T) (9) 
and y= $ +[ 1.985% 10" log (W/AJ]T (10) 


The first of these equations is a 
universal function of the tempera- 
ture. Values of this function have 
been plotted in Fig 2. The second 
equation represents a straight line 
whose intercept at T=O is @ and 
whose slope is (log J/A) /5037. All 


THERMIONIC EMISSION CALCULATIONS 


(Continued from page 43) 


that is necessary, therefore, to find 
the required solution is to construct 
this straight line and read the value 
of T at which it intersects the F(T) 
plot. The necessary straight line is 
best constructed by calculating one 
point from equation (10), using an 
arbitrarily assumed value of T and 
the known quantities, and connecting 
this point with the point (T= O, 
y=@). An example of this con- 
struction (for example 1 of Table 
I) is shown in Fig. 2. 


Lasting 
Protection 


With  y W 


ee . 
Provide YOUR PRODUCT With 
The Finest In EYE APPEAL 


METAL CASES 


The neat lines, attractive finish, and 
rugged construction of a Central built case makes it.a credit to 
your product. All Central Carrying Cases, Cabinets, Repair 
Kits, and Chests are precision built, complete in Central Stamp- 
ing and Manufacturing Company’s own plant. 


Central’s Engineering Department. 
will work direct with your designing engineer to assure the 
most practical and attractive metal case for the job. 


Write, wire or call direct——include blue prints with written inquiries. 


ZZ 


SERVING LEADING NAMES IN INDUSTRY— 
Experienced in meeting rigid military specifications 


Central Stamping and Mfg. Co., (Dept. 4) Polo, Ill. 


Fig. 3 presents a nomograjhic 
solution of Richardson’s equation. 
This nomograph actually consists of 
two separate alignment charts (one 
involving A and J and the other @ 
and T) so related to each other that 
the solution of a problem on one 
chart can be used as an entering 
point on the other. The connection 
between the two charts is provided 
by the “transfer” line at the right of 
the figure. The use of this nomo- 
graph is easily understood from the 
illustrative problem shown. The 
transfer line can be extended if 
necessary. 

The nomograph (Fig. 3) permits 


the easiest and most rapid solution ‘ 


of Richardson’s equation for any one 
of the four variables involved. The 
accuracy obtained is limited by the 
size of the scales employed in the 


TABLE | 
Examples Showing the Insensi- 
tivity of the Algebraic Method 
to the Choice of T, 


Example 1 Example 2 


= 4.52 volts o = 1.10 volts 

A = 60 amp/cm’deg? A=>1x10- 

J = 6.0 ma/cm? amp/cm? deg? 

J— 1.0 ma/cm* 

To Ti To Ti 

1800 2138 

1900 2137 700 938 

2000 2137 800 934 

2100 2136 900 933 

2200 2136 1000 933 

2300 2137 1100 935 

2400 2137 1200 937 

2500 2138 


figure, and the straight-edge used. 

The graphical method of Fig. | 
gives more accurate results, but be- 
cause of the necessity of interpola- 
tion for values of @ and the fact that 
the ratio (J/A) must be calculated 
separately, it is not as convenient as 
the nomograph. Fig. 2 is rather 
limited in use as it is intended pri- 
marily for calculating the tempera 
ture when the other variables are 
given. For this purpose, however, it 
is more accurate than Fig. 1. 

For the highest accuracy, calcu- 
lations should be made directly from 
Richardson’s equation. If it is de 
sired to calculate the temperature, 
the simplified algebraic method pre- 
sented here will result in a saving of 
time. 


Beam Instruments 
Reorganized 


Beam Instruments Corp., located in 
the Empire*State Building, New York 
City, has reorganized and elected 1. 
Robinson-Cox first vice-president and 4 
director. The company will sel! Stet 
ing Cables products and radio appa! 
atus made by the Cossor Co., of Eng 
land and Canada. 
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Miniature Pentode 
(Continued from page 33) 


center tap should be returned to 
some point in the power supply which 
is 20 to 50 volts positive with respect 
to the cathode. 

The beneficial effect of this connec- 
tion is based on the fact that the leak- 
age current through the heater-cath- 
ode insulation increases only slightly 
after a certain value of applied volt- 
age is exceeded (Fig. 9). If no bias 
is provided, ac heater voltage im- 
pressed across the insulation causes 
a relatively large ac current. If the 
ac heater voltage is superimposed on 
a de bias, it causes only relatively 
small variations in the total current; 
ie., the ac (hum) component will be 
small. The use of a center-tapped 
heater transformer with heater bias 
will reduce the hum on most tubes to 
a value of 20 microvolts or less re- 
ferred to the grid of the tube. 


Minimum Hum 


For amplifier designs in which 
hum must be kept to an absolute 
minimum, the cathode resistor should 
be bypassed in order to minimize 
hum due to heater-cathode leakage. 
In addition, the heater supply should 
be provided with an adjustable ac 
ground by means of a low-resistance 
potentiometer across the heater wind- 
ing. The arm of the potentiometer 
should be returned to a dc heater 
bias source. This variable heater 
ground will permit the capacitive 
coupling between the heater and the 
grid to be balanced out. In addi- 
tion, when the potentiometer is ad- 
justed for minimum hum output, a 
small hum-bucking signal, either 
positive or negative, is fed into the 
grid to oppose any other minor 
sources of hum in the amplifier. Fig. 
10 indicates that when these steps 
have been taken the median value of 
hum is less than 4 microvolts. 


Whitehead Metal Warehouse 


T. M. Bohen, president of White- 
head Metal Products Co., Inc., has an- 
nounced the removal of the Baltimore 
metal warehouse to enlarged quarters 
at 4800 E. Monument St., Baltimore, 
Maryland. 


Ozaroff Heads Fidelity Tube 


Benjamin Ozaroff has been named 
presicent of the Fidelity Tube Corp., 
of Eest Newark, N. J. Mr. Ozaroff, an 
indus‘rial engineer, was formerly vice- 
presicent and general manager of the 
Benrs Watch Co., which he left, after 
20 years, to become division manager 
of th: Elgin American Co., in 1948. 
He is a 1922 graduate of Cornell. 
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The Finest 


of Shem 


ghlweight Crystal Carbriid 
Lighlweiy caper is. 


NOW AVAILABLE IN MODELS WITH 


CERAMIC ELEMENTS 


“AC” SERIES 


Asratic has never introduced a new cartridge 
that has won wider, more immediate acclaim than its “AC” 
Crystal Series. The new mechanical drive system of the 


“AC” Cartridges affords a new low inertia . . 


. smoother 


response characteristics, higher tracking excellence, lower 
needle talk resulting. Now, those who need immunity to 
extremes of temperature and humidity, along with such per- 
formance excellence, will find an optimum answer in the new 
Ceramic “AC” Models. External physical characteristics are 
the same. Performance characteristics of the Ceramic and 
Crystal models appear below. Note that output of the Ceramic 
units is entirely adequate for the two-stage audio amplifiers 


used in most radios and phonographs. 


ORPORATION 


CONNEAUT, OHIO 


CANADA: CANADIAN ASTATIC LTD, TORONTO, ONTARIO 


SPECIFICATIONS—CRYSTAL MODELS 


Minimum | Output Voltage | Frequency 


Model | List Price Needle 1000 e¢.p.s. Range N T, edle For Record Code 
Pressure 1.0 Meg Load €.p.s. ype 
AC-78-J $ 8.90 6 gr. 1.0* §0-10,000 | A-3 (3-mil sapphire tip) tandard 78 RPM ASWYN 
ACJ 8.90 5 gr. 1.0** 50-10,000 | A-1 (1-mil sapphire tip)| 33-1/3 and 45 RPM ASWY] 
* 
AC-AG-J 8.90 6 gr. 1.0** 50-10,000 | A-AGt (sapphire tip) | 33-1/3,4S and 78 RPM | ASWYH 
I-mil ti die for LP 33- d RP 5 
DOUBLE NEEDLE TURNOVER MODELS:  }-mii tip necdis for standard 7 RPM record 
ACD-] 9.50 6 gr. * 
either needle 1.0** 50-6,000 A-1 and A-3 33-1/3, 45 and 78 RPM | ASWYL 
(sapphire tips) 
ACD-1J 9.50 (Same as ACD-] except equipped with spindle for turnover knob. Replacement cartridge for ASWYF 
ACD-2] assembly.) 
ACD.-2] 10.00 (Same as ACD-] except equipped with compl bly and knob.) ASWYE 
SPECIFICATIONS—CERAMIC MODELS 
ACC-J 8.90 5 gr. 0.4** $0-6,000 | A-l (l-mil sapphire tip) | 33-1/3 and 45 RPM ASWTN 
AC-C-78-] 8.90 6 gr. 0.4* 50-6,000 | A-3-(3-mil sapphire tip) Standard 78 RPM ASW™ 
. 
AC-C-AG-] 8.90 6 gr. 0.4** $0-6,000 A-AGt (sapphire tip) | 33-1/3,45and 78 RPM | ASWTL 


DOUBLE NEEDLE TURNOVER MODELS: 


I-mil tip needle for LP 33-1/3 and 45 RPM records. 
3-mil tip needle for standard 78 RPM records. 


7 
ACD-CJ om: foe | 0.4** 50-5.000 A-l and A-3 33-1/3, 45 and 78 RPM | ASWTK 
(sapphire tips) 

ACD-C-1] 9.50 pny eo oe on bor equipped with spindle for tunover knob, Replacement cartridge ASWT] 
ACD.-C-2J 10.00 (Same as ACD-C-] except equipped with pl bl and knob.) ASWTI 
t'ALL-GROOVE” Needle tip of special design and size to play either 33-1/3 *Audiotone 78-1 Test Record 
and 45 RPM (narrow groove) or 78 RPM (standard groove) records. **RCA 12-5-31V Test Record 


Astatic Crystal Devices manufactured under Brush Development Co. patents 


Tallest TV Antennas 
(Continued from page 35) 


to be used here since the- physical 
size of the elements of a channel 4 
Super Gain Antenna would be en- 
tirely too heavy for the tower to sup- 
port at this height. 


FM Operations 


In addition to the television sta- 
tions there will also be three FM 
transmitters located on the top floors 
of the building. WCBS-FM, WNBC- 
FM, and WJZ-FM will all mount their 
FM antennas on the tower which sup- 


Fig. 7: Junction boxes on channel 4 center 
pole. Later, outer braid was stripped from 
the RG/U coaxial cable transmission line 


IHIIEIP IP NIE IR 


9s. Ready! 


—with facilities and “know howfor 


PRIME OR SUB-CONTRACT WORK 


5,000 square feet devoted to tooling and 
25,000 square feet of production space 


plus 


thorough experience in manufacturing 
components or complete units, such as 


RADIO SPEAKERS e PM FOCUSING DEVICES e ION TRAPS 
FLYBACK AND HIGH VOLTAGE TRANSFORMERS 
SPECIAL FILTER COILS AND TRANSFORMERS 
MINIATURE AND REGULAR HEAD SETS 


A few examples 
of HEPPNER 
specialization 


<— Focomag adjustable focus 
magnet with picture po- 
sitioning control. 


Single magnet ion trap—> | 
for snap-on __ installation 


and screwless adjustment. 


- €—Super quality PM Alnico 
5 speaker. Sizes 3 to 12 
inches. 


Low cost flyback trans- —> 
former providing maxi- 
mum scan of TV tube 
face. 


Let us tell you, or show you, what we can do for you. 
Write, wire or telephone today. 


HEPPNER MFG. CO., Round Lake, Ill. Phone round take 6-2161 


ports the TV antennas. NBC will use 
a triplexer operation taking advan- 
tage of the closeness of the TV fer. 
quency to the FM channel, and the 
board band width of the superturn- 
stile antenna. WCBS-FM and WJzZ- 
FM may use modifications of super 
gain antennas, but it is understood 
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VISUAL AURAL 
TV- TRANSMITTER 


Fig. 8: Diagram of connections and ar- 

rangements of parts for phasing and ex- 

citing super gain antennas on low band 
channels. 


that final decisions have not yet been 
made and the matter is undergoing 
further study. At press time negotia- 
tions were in progress with WATYV, 
Newark, N. J. concerning the possi- 
bility of that station becoming a 
sixth TV tenant. 


NEW U-T EXEC 


Hank Russell, formerly assistant to Ben 
Miller, general sales manager of United 
Transformer Company, 150 Varick St 
New York 15, N.Y., has succeeded Mr. 
Miller as general sales manager of the 
company upon Mr. Miller's resignation 
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Twin-I Filters 
(Contnued from page 64) 


tive feedback will result® *. It is also 
important not to tune the fitter so 
the origin is excluded by too great 
an amount since if it is the quantity 
F (f) G (£) can never become small 
compared to 1 and the circuits will 
not operate as intended. Both con- 
ditions of imperfect tuning become 
increasingly important as high gain 
amplifiers and larger amounts of 
feedback are employed. A_ small 
amount of detuning may be advan- 


Eo 


Lt [on }it 


Fig. 10: Basic feedback diagram 


tageously used to prevent too sharp 
a peak in a band pass type filter cir- 
cuit and the results can be made very 
similar to those obtained with a 
tuned L-C circuit*. 


Design Equation 


Design equations have been de- 
veloped and are given in equations 
(5) and (6), (7), (8) through (11), 
and (12) through (18) for different 
conditions which are met in practice. 

It should be realized that certain 
cases of rejection filters may be 
better met by other formulas, and 
that formulas for non-rejection filter 
design have not been given because 
of their specialized nature. How- 
ever, the physical picture of the cir- 
cuits operation as shown in Fig. 2 
and discussed in the beginning of 
this article should aid considerably 
in reaching an intelligent design re- 
gardless of the requirements once 
they have been set down. 

The merits of using appropriate 
design when the load presents a con- 
siderably higher impedance than the 
source have been shown in Fig. 4 
and the possibilities of purposely de- 
signing for unsymmetrical frequency 
characteristics are shown in Fig. 8. 
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MORE PERFORMANCE 


LESS MONEY 
* NEW 
- OSCILLOSYNCHROSCOPE 


For only 


$485.00 


this new five-inch Browning ‘scope 
gives you the basic laboratory 
equipment for pulse work — in 
a single, compact unit with: 


@ Triggered sweep rate continu- 
ously variable from 1.0 to 
25,000 microseconds per inch. 

@ Sawtooth sweep rate 10 cycles 
to 100 KC, 

@ Sweep calibration (triggered 
and sawtooth) in microseconds 
per ‘screen division accurate 
to £10%. 

@ Vertical amplifier flat within 
3 db. from 5 cycles to 5 
megacycles. 

@ Sensitivity 0.075 volts RMS 
per inch. 

@ Horizontal amplifier d.c. to 
500 KC, sensitivity 2 volts per 
inch. 

@ Self-calibrating on both X and 


plus these ELECTRICAL 4 pee portable . . . weighs 
and MECHANICAL features 


+ but 50 pounds. 
@ 5UP1 cathode-ray tube operates at accelerating potential of 2600 
volts @ Sweep starting time is approximately 0.1 microsecond 
@ Sweep may be triggered or synchronized by positive or negative 
sine-wave or pulse signals of 0.5 volts (external) or 0.75 inches 
deflection (from vertical amplifier) @ Three-step attenuator — 
100:1, 10:1, and 1:1, plus continuous adjustability over entire range 
@ Peak-to-peak vertical calibration voltages of 0-2-20-200 at accu- 
racy of + 10% @ Cathode connection, brought out to front panel, 
allows external blanking and marker connection @ All deflection 
plates are available for direct connection @ Steel cabinet finished 
in black wrinkle @ Steel panel finished in black leatherette 
@ Copper-plated steel chassis with lacquer finish @ Controls 
grouped by function for operating convenience @ Free-view screen 
has graduated X-. and Y-axis scales @ Size: 10” wide, 1414” high, 
1634” deep @ Instrument draws 180 volt-amperes at 115 volts 
60 cycles. 
NET PRICE, F.O.B. Winchester, Mass............. $485.00 


gives further data on this new, low-cost, versatile 
FREE BULLETIN oscillosynchroscope. Ask for data sheet ON-54E. 


é 


In Canada, ad- 
dress Measurement 
Engineering Ltd., 


Arnprior, Ontario (Bf a o O W Ni i N 


= aa Labore@tories: : 1 
rt Sales / > 

9 Rockefeller Plaza Winchester 
Room 1422 a ee 
New York 20 


ALUMINUM-CLAD IRON 


(Continued from page 80) 


and cathode because aluminum may 
distill over to the oxide cathode sur- 
face. For the latter application, a 
so-called “PN-Iron” was used, which 
is described below. 

The PN-Iron has been used mainly 
for radiation-cooled anodes in small 
oxide cathode tubes. It consists of 
an iron core with aluminum covering 
on the side facing the outside and 
nickel cladding on the side facing the 
cathode, (Table III). 

PN-Iron is manufactured as fol- 
lows: Iron ribbon 20 mm thick, 250 


2 


mm wide and one (1) meter long of 
the same composition as specified for 
P2-Iron (Table II) and Mn-free 
nickel ribbon are laid on top of each 
other (well cleaned surfaces). This 
assembly is encased in a thin iron 
foil to prevent oxidation followed by 
heating to 1000°C in an electric oven. 
Then the assembly is hot rolled to 
2.5 mm thickness using 7 to 9 passes. 
As a next step, the iron foil is re- 
moved by pickling. Thereafter alu- 
minum is rolled on the remaining 
iron surface in the manner described 


7800-10 WEST ADDISON STREET @ CHICAGO, ILLINOIS 


inide at KAYap 


© QUALITY 
@ LOW COST 
@ LONG LIFE __ 
@ DEPENDABILITY 


Alert to the changing demands of the 
TV and Radio industry, RAYPAR is 
right in step with the latest electronic 
developments and production methods. 
Components constructed by RAYPAR 
to your specifications are consistent 
in performance and dependability. 
RAYPAR products meet with Under- 
writers approval. We have a complete 
line of flyback transformers, with any 
type core, all types of cathode ray tube 
socket assemblies with wiring har- 
nesses, high voltage rectifier tube sock- 
ets and RAYPAR’S one piece construc- 
tion innerlock connector. Our RAYPAR 
family knows that, “Production and 
precision go hand in hand.” 
Contact us about your special needs. 


in Table II. During the war, the 
Middle-European production of PN. 
material amounted to about 3 to 5 
tons per month compared with 19 to 
20 tons per month for P2-sheet. 

For the sake of completeness, it 
may be mentioned that the Ni-short- 
age in Europe shortly after World 
War II caused a replacement of the 
Ni-cladding in PN-Iron by still other 
metals. The new material was named 
Pl-Iron and appeared in two forms, 
see Table III. 

It may be interesting to note that 
the blackening effect of Fe and Al 
may be also produced by vacuum 
evaporation of Al on Iron. Other 
metal combinations give a similar 
effect; e.g.: Ni and Al, Mo and Al, 
etc., notwithstanding the fact that 
the combination of Fe and Al is very 
favorable, not only technically, but 
also economically. 

It has been estimated that the 
Middle-European Electron Tube in- 
dustry, during the years 1936 to 
1944, saved about 500 tons of nickel 
by the use of P2-Iron. This quantity 
corresponds to about 250 million ra- 
dio receiving tubes. In many cases it 
was possible to manufacture the 
vacuum tube at a considerable saving 
because of cheaper raw material 
costs, less expensive “Carbonizing” 
process, and shorter degassing and 
processing time. In other tubes a 
size reduction was possible due to the 
85% radiation coefficient (black body 
100%) compared with an optimum 
radiation coefficient of 75% for well- 
carbonized nickel. 
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iron became obsolete with the advent of P2-Iron. 


New Westinghouse Plants 


The new electronic-tube division of 
the Westinghouse Co. is planning three 
new plants.* Entering primarily into 
defense manufacturing, they wili later 
produce. transmitting, receiving, 
picture, and X-ray tubes, Sites aré 
now being studied. The new division 
will be headed by E. W. Ritter with 
headquarters at Bloomfield, N. J. 


TELE-TECH + February, 1951 


eee es ee eS 


LETTERS... 


Jamming Foreign Broadcasts 


Editors, TELE-TECH: 


I have read with interest your sug- 
gestion of using both AM & FM chan- 
nels for binaural transmission, pub- 
lished in TELE-TEcH of Sept. 1950. I 
think this is a good idea worth trying. 

Another suggestion, however, does 
not appeal to me at all—using very 
powerful UHF transmitters to cross- 
modulate broadcast receivers in Rus- 
sia. This idea is not practical, to say 
the least, because of following reasons: 


1. Very limited range of UHF trans- 
mitters, regardless of power, and 
enormous distances of Russia, hun- 
dreds of miles between major cities. 


2, An enormous field strength will be 
necessary. There are several high 
power VHF (television) transmit- 
ters in New York proper, and they 
do not cross-modulate broadcast re- 
ceivers in New York. 


An effective answer to Russian jam- 
ming of the Voice of America could be 
the old and reliable method, used years 
and years ago, and proven excellent 
during the World War II by the anti- 
Nazi underground in European coun- 
tries. That is the transmission of 
modulation sidebands with suppressed 
carrier, using the wavelength of a local 
station, to which most people listen. 
The restoration of the missing carrier 
occurs in the receiver itself. The inter- 
fering station does not radiate energy 
while not modulating, therefore its 
location cannot be easily discovered. 
Next, only very limited power is needed 
for quite strong interference, that can 
drown out the station modulation. The 
underground used to comment on Hit- 
ler’s speeches during the speeches, 
using the wavelengths of German 
transmitters. There are many very 
powerful broadcast and long wave sta- 
tions in Europe that do not have 24- 
hour service. They could be used, with 
consent of the respective governments, 
of course, for that kind of interference, 
And if new stations were necessary, 
their cost and performance will surely 
out-class any UHF cross-modulation. 


A. APLECAIS, 
Elizabeth, N. J. 


Binaural Broadcasting 


Editors, TELE-TECH: 


In the September issue of TELE- 
Tech, a suggestion was made for bi- 
haural broadcasting using combined 
AM end FM standard facilities, 

Weshington’s Good Music Stations 
WQQW and WQQW-FM in coopera- 
tion vith the U. S. Recording Company, 
Made an experimental binaural broad- 
cast cf the Washington National. Sym- 
Phon: Orchestra conducted by Howard 
Mite! ell on March 30, 1950. The pro- 
gram. material was symphonic-classical 
and i \eally suited to listening tests. 
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The methods used for the broadcast 
were as follows: Two identical Western 
Electric microphones were adjusted for 
cardioid pattern and were placed 
about 20 feet apart. 15 feet in front of 
the first rows of the concert orchestra. 
It was felt that a binaural demonstra- 
tion involving loudspeakers would be 
more an amplitude than a phase 
phenomenon, hence the wide micro- 
phone separation. The microphones 
were fed through identical (Western 
Electric) line amplifiers and identical 
equalized 15 Ke to a large studio set 
up for the demonstration and to the 
WQQW control. In the studio, two 
sound channels were provided consist- 
ing of McIntosh amplifiers and Picker- 


ing Speakers. A switching system was 
devised so that: (1) Either or both 
speakers would be fed from an AM 
tuner, (2) Either or both speakers 
could be fed from an FM tuner, (3) 
The speakers could be fed binaurally 
from the outputs of the FM and AM 
runners (4) The Speakers could be fed 
binaurally from direct line bridging, 
and (5) Headsets could be fed in the 
above combinations. 

From the control rnom to the trans- 
mitters the channels were made alike, 
necessarily with frequency responses 
of 30 to 8.5 KC, The lines between 
studios and transmitters did not follow 
the same route, were provided with 
telephone company amplifiers which 


Complete 360° pan without 
ragged or jerky movement is 
acomplished with effortless 
control. It is impossible to 
get anything but perfectly 
smooth pan and tilt action 
with the “BALANCED” TV 
Tripod. 


Quick-release pan handle ad- 
justment locks into position 
desired by operator with no 
“play” between pan handle 
and tripod head. Tripod head 
mechanism is rustproof, com- 
pletely enclosed, never re- 
quires adjustments, cleaning 
or lubrication. Built-in spirit 
level. Telescoping extension 
pan handle. 


Write to Dept. T for further 
particulars 


Camera CQuipment ©. 


Hoating Action !,y'e, 2 


Cameras 


“BALANCED” 
TV TRIPOD 


Pat. Pending 


This tripod was engi- 
neered and designed ex- 
pressly to meet all video 
camera requirements. 

Previous concepts of gyro 
and friction type design 
have been discarded to 
achieve absolute balance, 
effortless operation, 
super-smooth tilt and pan 
action, dependability, 
‘ruggedness & efficiency. 


Below: 


3-wheel portable dolly with 
balanced TV Tripod mounted. 


Available in two sizes, 
6” and 12” throat depth 


Now you can punch holes of various shapes as large as 4” diameter 
in 16 gauge steel—also blank, draw, emboss, form—all with the new 
— Punch. It is ideal for both experimental and production 
work. 


The precision ground triangular ram of this double purpose press 
prevents punch head from turning, assuring perfect alignment at all 
times for accuracy in duplicated parts. 

_A Turret Stripper of exclusive DI-ACRO design automatically 
strips material from. punches of all shapes. Roller Bearing cam ac- 


tion develops 4-ton pressure with minimum effort. Adjustable gauges 
assure exact location of holes. 


Sead for “DIE-LESS DUPLICATING” @azateg 


Gives the full story of the DI-ACRO Punch, and also DI-ACRO 


Benders, Brakes, Shears, Rod Parters, Notchers, as well as the new™ 


’DI-ACRO Vari-O-Speed Powershear and Hydra-Power Bender. 


DI-ACRO is pronounced "DIE-ACK-RO"” 


[. ONEIL-IRWIN me6.co.  %& 


< 
ésS Dune 348 EIGHTH AVENUE e LAKE CITY, MINN. 


® Completely Self-Contained 


@ Direct Reading For Rapid, 
Accurate Measurements 


To insure peak performance from all 
audio systems; for correct adjustment 
and maintenance of AM and FM receiv- 
ers and transmitters; checking linearity 
of film and disc recordings and reproduc- 
tions; checking phonograph pickups and 
recording styli; checking record matrices; 
adjusting bias in tape recordings, etc. 


MEASUREMENTS 
CORPORATION 


ee @ 


were not alike. It was believed that 
some linear phase problems would re. 
sult from these facts. Apparently th 
10% difference in line length of Jj 
miles was not enough to introduce 
noticeable phase problems. "@ 
The audience consisted of about @ 
dozen members of the Washington 
Audio Society, each one an experienced 
electronics engineer, and each one ac 
tively concerned with various phases of 
high fidelity. The unanimous opinion 
of the witnesses was that the binaural 
reproduction on both speakers and 
headsets was vastly superior to either 
monaural channel, that the binaural 
advantages were not lost in being’ 
broadcast, and that 8.5 KC binaural 


air reception was superior to 15 KC" 


monaural direct line feed. 


When the speakers were placed about 


10 feet apart the spatial distribution 
of the orchestra sections was immedi- 
ately apparent. A sense of depth was 
noticed, especially during a tap dance 
with castanets where the dancers 
moved freely about the stage. 


While considerable planning and / 
thought went into the experiment it | 


was not handled in as detailed a man- 
ner as the problem warrants. The aims 
of the broadcast were to demonstrate 
that the binaural effect transmitted 
over 8.5 KC channels is superior to 
15 KC monaural reception. 

It is expected that another binaural 
broadcast will be made in a more care- 
ful manner, where more useful audi- 


ence response data will be collected and — 


evaluated. A 21/2 channel system (with 
a center microphone—and speaker— 
common to both channels) will prob- 
ably be used to provide better monaural 
listening than is otherwise possible and 
to reinforce the center response of the 
binaural system. Two Klipsch corner 
speakers will be used, and more ac- 
curate system response data will be 
taken. 


Rosert B. Martin, Chief Engi- | 


neer, WQQW, Washington, D.C. 
H. P. MEISINGER, Chief Engi- 
neer, U. S. Recording Co. 


Du Mont Defense Facilities 
The Allen B. Du Mont Laboratories 
Inc., 750 Bloomfield Ave., Clifton, N. J. 
announces availability of a new booklet 
describing its research, engineering and 


production facilities for national de — 


fense. The 28-page booklet may be ob- 
tained free of charge by addressing the 
Industrial Preparedness Representative 
who is located at the Allwood Plant in 
Clifton, N. J. 


NYU Offers 
Color-TV Course 


A college course in color-television 
will be offered by New York Univer- 
sity’s adult section, with classes begin- 
ning Feb, 6. © 

A non-technical course, “Color Tele 
vision” will be directed by John H. 
Battison, ‘associate editor of THE 
TECH magazine with sessions on Tues 
day evenings from 6:15 to 8 at the 
University’s Washington ‘Square 
Center. 
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ONE OF A LINE 


A tiny telephone type— 
the Guardian Series 695 
D.C. Relay has distin- 
guished itself in wartime 
communications 


inter-plane—intra plane—ground-to plane- ship to shore 
"0-walkie talkie—field telephone equipment—the Guardian 
"ts 695 D.C. is unexcelled. Contrary to conventional design, 
‘ture on this relay is formed outward, away from coil, 
nitting use of a longer coil without increasing overall 
= of the unit. Armature hinges on a frictionless bearing 
combi no lubrication. Proper balance of copper wind- 
* Volume of iron on field piece result in maximum flux 
ae oversaturation of iron. Series 695 D.C. Relay 
Yee of carrying up to 6 single pole, single throw con- 
tin L tiers Can be hermetically sealed as a standard 
we ug : ieader type housing or, to specification, in A. N. 

tor, Screw Terminal, or Lug Header type housings. 


VAR DIAN (@/ELECTRIC 


N07-B W. WALNUT STREET CHICAGO 12, ILLINOIS 


* ConPLETE tome oF RELAYS SERVING AMERICAN INBUSTRY 


sittin items tenis saci Oe 
Low-cost, high-quality 
WV Picture Monifor 


—with a dozen uses 


Here is a professional 121%-inch 
picture monitor you can set up any 
place in your station—control rooms 
—announcers’ booths—clients’ view- 
ing rooms—offices. It is completely 
self-contained with power supply. It 
is readily adaptable for portable serv- 
ice. Picture quality meets the require- 
ments of the most critical director. 


In the TM-2B, 6-Mc bandwidth 
permits use of closed-circuit signals 
—such as the signal from a control 
room. High-impedance video input 
makes it possible to terminate the 
signal in the monitor—or to “loop” 


the signal through several monitors. 
Vertical scanning can be switched 
for “mirror viewing.” Removable 
controls make it easy to operate the 
unit “remote-control” (from a pro- 
gram console, for example). 

A special version of the TM-2B... 
using a 10-inch picture tube . . . is 
available for rack-mounting, or as a 
monitor in a program console. 

One of the handiest video units a 
station can own. Order yours from 
your RCA TV Equipment Represen- 
tative. Or from Dept. N87, RCA En- 
gineering Products, Camden, N. J. 


TELEVISION BROADCAST EQUIPMENT 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J. 


In Canada: RCA VICTOR Company Limited, Montreal 


LOUDSPEAKERS 


War 


You can be certain that in any 
language, anywhere in the 
world, it’s UNIVERSITY 
for top acoustic reproduc- 

WD 2 tion . . . for every indoor and 
i outdoor installation! UNI- 
Oe a VERSITY “progressive engi- 
neering’? works constantly to meet the 
new needs of sound casting techniques 
as they develop. Thus, UNIVERSITY 
loudspeakers keep in step with the 
times through design by farsighted ex- 
perts, plus field-tested performance 
that means trouble-free operation. 


You need the 


TECHNILOG 


Get your free copy! The 
new 1951 Techhical Cat- 
clog for sound techni- 
cians, installation engi- 
neers, and service person- 
nel, Write for your copy 
now — address Desk 19. 


UNIVERSIT 
LOUDSPEAKERS ° | 


80 SO. KENSICO AVE. 
WHITE PLAINS, N. Y. 


"COBRA" 
TWEETER 
MODEL 4409 
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World’s Largest Stocks 
ELECTRONIC SUPPLIES 
for INDUSTRY and 
BROADCAST STATIONS 


One Complete Dependable Source 


for Everything in Electronics 


Simplify your purchasing—send your consolidated 
orders to ALLIED—the single, complete source for 


all Electronic Supplies. Depend on ALLIED for the 
world’s largest stocks of special tubes, parts, test 
instruments, audio equipment, accessories—com- 
plete quality lines of electronic supplies. Our 
expert Industrial supply service saves you time, 


We Specialize in Electronic 
Equipment for Research, 
Development, Maintenance 
and Production Operations 


effort and money. Send today for your FREE 


copy of the 1951 ALLIED Catalog—the only com- 
plete, up-to-date guide to Electronic Supplies for 


Industrial and Broadcast use. 


ALLIED RADIO CORP. 


SEND FOR 
FREE 1951 


833 W. Jackson Bivd., Dept. 18-B-1, Chicago 7, Illinois 


ALLIED CATALOG 


BOOKS 2 


“Father of Radio" 


Autobiography of Lee de Forest, Published by 
Wilcox & Follett Co., 1255 S. Wabash Ave, 
Chicago 5, Ill. 502 pages. Price $5. 


Writing with remarkable literary 
skill, Dr. de Forest tells interestingly 
of his boyhood and origins, his inven- 
tions, his patent struggles, and his ro- 
mances and marriages. His life has 
so touched every phase of radio and 
television development, beginning with 
the very foundation of the three-ele- 
ment tube itself, that this book is not 
only a fascinating human biography 
but a reference volume of dates and 
eras in the development of today’s 
multi-billion-dollar electronic  indus- 
tries. 

Dr. de Forest’s many historic “firsts” 
commend the admiration of those who 
have come after him: 

First wireless transmission overland—1904, 


First wireless telegraph between moving 
trains and fixed stations—1905. 


First three-electrode vacuum tube—1906. 
First broadcast—1907. 
First transmission of voices without wires— 


1907. 
First use of radio knife in surgery—1907. 


First broadcast of Grand Opera—1910. 

First successful telephone amplifier—1912. 
First feed-back, or oscillator, circuit—1912. 
First a of oscillating tube in broadcasting 


First electronic musical instrument—1915. 
oe electromagnetic phonograph pickup— 


First transmission of voice by radiotele- 
phone from airplane in flight—1916. 


First theatrical presentation of sound-on- 
film talking motion pictures—1923. 


Movies for TV 


By Jobn H. Battison, Published 1950 by Mat 
millan Co., 60 Fifth Ave., New York City. 
Price, $4.25; 376 pages. 


Long needed in the television field, 
this book explains in terms which are 
equally valuable to the engineer and 
producer the functioning of various 
equipments used in making and tele 
casting motion pictures. The first part 
deals with the operation of most types 
of movie cameras and television pro- 
jectors; sound recording; film record- 
ing; color films and color television, 
and the construction and execution of 
many special effects. Among the latter 
are examples of wipes, fades, moving, 
still and background titles. A discus 
sion of film characteristics advisable 
for telecasting completes the first sec 
tion. 

Part two covers the filming of news- 
reels, productions for. television, and 
the use of scale models to provide 
authentic scenic effects. Notes are im 
cluded on location shooting and ‘egal 
and copyright points to watch when 
handling films for television. 

This isthe first book to be written 
dealing specifically with the application 
of motion pictures to television, anc for 
this reason is strongly recommende 
reading for all personnel employed i 


any branch of television or radio. 
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shold appeal to non-technical as well 
as technical readers since production 
and programming aspects are covered. 
It is eminently suitable for use as a 
text-book or reference volume in every 
branch of television from agency to 
engineer. 


Dunlap’s Radio and 
Television Almanac 


By Orrin E. age Jr. Published b 
Brothers, 49 E. 33rd Street, New 
Price $4. 209 pages. 


Since 1920 the author has been com- 
piling facts, dates and biographical 
notes in connection with the develop- 
ment of radio and TV. Now presented 
in book form, this Almanac covers not 
only technical developments but the his- 
tory-making events in such fields as 
international affairs, national politics, 
sports, aviation, the arts, for which 
radio and television have served as 
prime channels of public information. 
The almanac includes also a record of 
the officials, past and present, of the 
various radio and television trade asso- 
ciations, institutes and commissions. A 
detailed index of names and subjects 
provides complete cross reference to the 
chronological history. 

Illustrations include over sixty “then 


Harper & 
ork. 1951. 


and now” photographs dramatizing the | 


progress of radio and television. 


The author, for many years radio 


editor of The New York Times, is a 
Senior Member IRE and is vice presi- 
dent of the Radio Corporation of 
America. 


BOOKS RECEIVED 


Television (Vol. V, VI) 


Edited by Alfred N. Goldsmith, et al. Published 
1950 by Radio Corporation of America, Techni- 
cal Book Series, Price $2.50 each. Over 400 
pages each, Volume 5 covers the years 1947-48 
and includes reviews of television equipment 
and circuits written up in various issues of the 
RCA Review. Volume 6 covers the years 1949-50 
and includes additional information of color 
TV and UHF propagation. 


Travelling Wave Tubes 


By J. R. Pierce. Published 1950 by D. Van Nos- 
trand Company, Inc., 250 Fourth Avenue, New 
York 3, N. Y. Price $4.50, 260 pages. This 
is a practical account of the most important 
functions and operations of travelling wave 
tubes. Good balance is maintained between 
principles and practical details. All aspects of 
circuitry and theory are covered. 


Antennas 


By Jobe D. Kraus. Published 1950 by McGraw- 

ill Book Co., 330 West 42 St., New York 
18. N. Y. 553 pages. Price $8.00. This long 
overdue book deals clearly with all aspects of 
antenna fundamentals and advunced operation 
and technics. 


Survey of Modern Electronics 


The ?arry Cathamplifier 


By C. A. Parry, Published 1950 by Mingay Pub- 
om *§ Co., 146 Foveaux Street, Sydney, New 
0u''s Wales. Price, two shillings; 24. pages. 
iy is the book of a new type of amplifier. 
t «scribes a number of low and high power 
am} -ifiers which operate with amazing low dis- 
torii-n and uses, Cathode forms of coupling. 
bo:'d be of interest to audio engineers, 
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Millions of Coils 


wound on PARAMOUNT £2 Zex“7uéeo 


Stock Arbors or Special Tubes to Meet Every Need 
SQUARE, ROUND, RECTANGULAR 
450” to 25” 1.P. 44” to 30” long. Tolerances + .002” 


You find PARAMOUNT 
4 Spiral Wound Paper 
Tubes at the core of coil 
4 dependability in nation- 
ally known products and 
equipment. That’s proof 
they’re made rightto wind 
right and stay right on 
the job. Hi-Dielectric. 
Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on 
automatic machines. 


Paramount 
PAPER TUBE CORP. 


615 LAFAYETTE ST., FORT WAYNE, IND. 
Mfrs. of Paper Tubing for the Electrical Industry 


NEW! Shellac-Bound Kraft 
paper tubing. Heated 
shellac forms an adhesive 
bond between the lami- 
nations. Absolutely mois- 
ture resistant. 


SEND FOR ARBOR LIST 
OF OVER 1000 SIZES 
Write on company letterhead 


for stock arbor list. Includes 
many odd sizes. 


A 


A CHIEF ENGINEER SAYS:... have been using the Fairchild Tape Re- 
. over 5000 hours now . 
. get more work done in less time . . 
performance always . . . has operating features no other equipment 
. . without fatigue . 
paid for itself . . . front office thinks I’m a magician! 


corder constantly . . 
maintenance . . 


has ... my men work faster . 


FROM THE FRONT OFFICE: . . 
along with cheaper tape recorders . . . looked 
anat but didn’t hold specs or stand up for 
long . . . Fairchild gives my customers 
better recordings . . . brings me more cus- 
tomers . . . can do shows now we couldn’t 
with other recorders . . . brought in new 
sponsors . . . and my engineers’ budget asks 
almost nothing for maintenance . . . how soon 
can we get delivery on another unit? .. . 
regret we didn’t get the Fairchild Tape Re- 
corder sooner! 

WE HAVE FAIRCHILD TAPE RECORDERS: Columbia 
Records (N.Y.) * CBS-TV (N.Y. and Hollywood) ° 
Reeves Sound Studios (N.Y.) © WJR (Detroit) ° U.S. 
Signal Corps Photographic Center (L.1. City) ° Italian 


Broadcasting System (Rome, Turin, Milan) © General 
Motors (Detroit). 


IRCHILD 


RECORDING EQUIPMENT 
f CORPORATION 


R 


154TH STREET AND 7TH AVENUE 
WHITESTONE, N 


. tried to get ‘ 


. . practically no 
. Optimum 


. . has literally 


CAN YOU 
AFFORD NOT 
TO OWN IT? 


Send Bulletin TR 4 About 
FAIRCHILD PROFESSIONAL TAPE RECORDERS 
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Is the manufacture of R.F. Coils a “step- 
child” operation in your plant? Does it 
lead to snarled-up production because 
of inadequate facilities and endless 
engineering detail? If so, Clippard In- 
strument Laboratory can help you out in 
a hurry! 

Now at your disposal is efficient new 
high-speed coil winding equipment of 
our own design, plus a staff of produc- 
tion and control technicians schooled in 
laboratory accuracy. We deliver the 
quality coils and sub-assemblies you 


bother. 


requirements, now, to Department 5-T, 
Ciippard 


1125 Bank Street 


want when you want them with a minimum of rejects, fuss and 


Call on us, like many of the biggest names in radio and television 
today, to free your production facilities for more important 
work. For intelligent help and a prompt quotation, mail your 


INSTRUMENT LABORATORY, INC. 


Cincinnati 14, Ohio 
MANUFACTURERS OF R. F. COILS 
AND ELECTRONIC EQUIPMENT 


BIRTCHER TUBE CLAMP 
FoR MINIATURE TUBES 


POSITIVE PROTECTION 
AGAINST LATERAL AND 
VERTICAL SHOCK! 


The New Birtcher Type 2 Tube 
Clamp holds miniature tubes in 
their sockets under the most de- 
manding conditions of vibra- 
tion, impact and climate. Made 
of stainless steel and weighing 
less than 1 ounce, this New 
clamp for miniature tubes is 
easy to apply, sure in effect. 
The base is keyed to the chassis 
kby a single machine screw or 
rivet . . . saving time in assem- 
bly and preventing rotation. 
There are no separate parts to 
drop or lose during assembly 
or during use. Birtcher Tube Clamp Type 2 is all one piece 
and requires no welding, brazing or soldering at any point. 


If you use miniature tubes, protect them against lateral 
and vertical shock with the Birtcher Tube Clamp (Type 2). 
Write for sample and literature! 


Builder of millions of -stainless steel locking Type Tube 
Clamps for hundreds of electronic manufacturers. 


7zc BIRTCHER @ozgoratiou 


MILITARY 
CONTRACT AWARDS 


Manufacturers who have received 
contract awards for producing of ra- 
dio - radar - electronic equipment for 
the Armed Services are listed below 
by name, city, equipment and amount 
of contract. Subcontractors interested 
in bidding on performance of any 
part of each contract should sell their 
services to these prime contractors, 
This list, which is current up to our 
press time, covers the period from 
November 29 to December 28. 


Tubes, Electron 


Amperex Electronic Corp., 79 
Washington St., Brooklyn, N. Y., $412,- 
500; Bomac Laboratories, Inc., 96 Park 
St., $356,500; Chatham Electronic 
Corp., 475 Washington St., Newark, 
N. J., $251,400; Continental Electric 
Co., 384 Ferry St., Newark 5, N. J., 
$147,000; Allen B. DuMont Labora- 
tories, Inc., Clifton, N. J., $36,800; 
Robert Dollar Co., 947 Broadway, Red- 
wood City, Calif., $29,250. 

Electronic Products Co., 111 East 
3rd St., Mount Vernon, N. Y., $45,000; 
General Electric Co., Schenectady, N. 
Y., $580,300; Kuthe Laboratories, Inc., 
150 Summit St., Newark 4, N. J., $291, 
800; Radio Corporation of America, 
Harrison, N. J., $94,275; Raytheon 
Manufacturing Co., 138 River St., Bos- 
ton 10, Mass., $1,329,119; Sperry Gyro- 
scope Div., Great Neck, N. Y., $193,- 
800; Sylvania Electric Products Inc., 
$650,700; Tung-Sol Lamp Works, Inc., 
95 Eighth Ave., Newark 4, N. J., $27,- 
000; Westinghouse Electric Corp., Mac- 
Arthur Ave., Bloomfield, N. J., $32,700. 


Other Equipment and Components 


Altec Lansing Corp., 9356 Santa 
Monica Blvd., Beverly Hills, Calif; 
Power Transformers, $33,600; Collins 
Radio Co., 855 35th St., NE, Cedar 
Rapids, Iowa, Radio Receiver, Trans- 
mitter, $102,622; Connecticut Telephone 
& Electric Corp., Meriden, Conn., Tele- 
phone, Central Centers, $1,200,000; Cin- 
cinnati Electronics Co., Cincinnati, 
Ohio, Radio receiver, & mounting, 
$39,403. 

Allen B. DuMont Labs., Clifton, 
N. J., CR Oscillographs, $47,328; 
Eclipse Pioneer Division, Bendix Avia- 
tion Corp., Teterboro, N. J., Transmit- 
ter, for aircraft F9F-2/8, $38,840; 
Hugh H. Eby, Inc., 18 West Chelton 
Ave., Sockets, $43,430; Federal Tele- 
phone & Radio Corp., Clifton, N. J» 
Transformer Rectifiers, cl-03c, $48,894; 
General Electric Co., Schenectady, N. 
Y., Electric tachometer, indicator, $63, 
141, Capacitors, $46,616. 

Harvey- Wells Electronics, Inc, 
Southbridge, Mass., Signal generators, 
$209,450; Hammerlund, Mfg. Co., Inc, 
460 W. 34th St., New York 1, N. Y» 
Radio Receivers, $150,000; The Halli- 
crafters Co., 5th & Kostner Ave., Chi- 
cago 24, Ill., Radio Set, $8,491,530; 
Leach Relay Co., Los Angeles, Calif, 
Relays, $39,612, 
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Relays 


Important new information on Potter 
& Brumfield relays, shaded pole motors, 
and timers is now availaple in new 24- 
page catalog No. 109. Write to Potter & 
Brumfield, 221 North Main St., Prince- 
ton, Ind. 


Oscilloscope Camera 


Fairchild Camera and Instrument Corp., 
has published a booklet containing a 
transcript of an address on the use and 
operation of the Polaroid-land camera for 
oscilloscope recording. Copies may be ob- 
tained by writing to W. J. Schubert, Fair- 
child Camera and Instrument Corp., 88-06 
Van Wyck Blvd., Jamaica 1, N. Y. 


Flexible Shafts 


A new 12 page booklet, Bulletin 5008, 
outlining the basic principles of flexible 
shaft selection and application, has been 
issued by the S. S. White Co., 10 East 40th 
St. New York 16, N. Y. It includes the 
latest developments in flexible shafting 
and is illustrated with drawings, photo- 
graphs and tables showing construction 
details and performance data of both 
power drive and remote control types. 


Connectors 


Buchanan Electrical Products Corp., 
1290 Central Ave., Hillside, N. J. has pub- 
lished a bulletin on the company’s im- 
proved “pres-SURE-connectors” for elec- 
trical wiring. 


NEW RAYTHEON EXEC 


Captain David R. Hull, USN (Ret), who 
joined the Raytheon Manufacturing Co., 
Waltham, Mass., in May 1949, has been 
elected vice president and manager of 
the Equipment Divisions. During World 
far II Captain Hull served as Asst. 
Director, Naval Research Labs. and in 
e Bureau of Ships as Chief, Electronics 
Sign Branch; Deputy for Electronics; 
Asst. Chief of the Bureau for Electronics. 
or his services he was awarded the 
gion of Merit and the Navy Commen- 
dation Ribbon. Prior to World War II 
© was well known for his work in 
Underwater sound, VHF radio-telephone 
and radar development. 
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AVAILABLE AS AN ACCESSORY 
is the 203-B Univerter, a unity gain 
frequency converter, which in com- 
bination with the 202-B instrument 
provides additional coverage of 
from 0.4 to 25 megacycles. 


Write for Catalog G 


DESIGNERS AND MANUFACTURERS OF 
THE Q METER © QX CHECKER 
FREQUENCY MODULATED SIGNAL GENERATOR 
BEAT FREQUENCY GENERATOR 
AND OTHER DIRECT READING INSTRUMENTS 


FM 
SIGNAL 
GENERATOR 


TYPE 202-B 
54-216 Megacycles 


<a 
Specifications: -, 

RF RANGES: 54-108, 108-216 mc. 
+0.5% ‘accuracy. Also covers 
0.4 me. Jo 25 mec. with accessory 
203-8 Univerter. 

VERNIER DIAL: 24:1 gear ratio with 
main frequency dial. 

FREQUENCY DEVIATION RANGES: 
0-24 kc., 0-80 ke., 0-240 ke. 

AMPLITUDE MODULATION: Con- 
tinuously variable 0-50%, cali- 
brated at 30% and 50% points. 

MODULATING OSCILLATOR: Eight 
internal modulating frequencies, 
from 50 cycles to 15 ke., available 
for FM or AM. 

RF OUTPUT VOLTAGE: 0.2 volt to 0.1 micro- 
volt. Output impedance 26.5 ohms. 

FM DISTORTION: Less than 2% at 75 ke. 
deviation. 

SPURIOUS RF OUTPUT: All spurious RF voltages 
30 db or more below fundamental. 
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ELECTRON TUBES 
FOR INDUSTRY 


All types in stock 


e Vacuum Power Tubes 


e Thyratrons 
e Vacuum 
Ignitrons 
4 Cold-Cathode Tubes 
e Phototubes 
» Oscillograph Tubes 
e Camera Tu es 
e Monoscopes 
e Special Tubes 


Gas Rect. 


Quick, Expert Industrial Service 


ALLIED maintains in stock for quick ship- 
ment the world’s largest inventory of RCA 
special-purpose electron tubes—of all types. 
We specialize in supplying the tube needs 
of industrial, broadcast, governmental and 
other users. Shipments are made from stock 
to any part of the nation within hours after 
we receive your order. Save time, effort and 
money—fill all your tube needs from a 
single, dependable source. 


REFER TO YOUR ALLIED CATALOG 


Make ALLIED your central supply source 


'uterchangeability for all electronic supplies—parts, tubes, test 
Directory instruments, tools, audio — —_— 
Valuable quidete selectionef 8°ries—available immediately from the 
batwie> “sc parphompennr world’s largest stocks. Order from your 


ALLIED Catalog—the leading Electronic 
Buying Guide. 


ALLIED RADIO 


833 W. Jackson + Dept. 18-BB-1° Chicago 7, ill 


ments. Lists 1600 type 
designations, covering non- 
receiving electron tubes. Write 
for your FREE copy of RCA 
Guide No. 37-046. 


—_ Send for FREE 
Everything in Electronics from ONE Sou 1951 CATALOG 


* The only microphone ever 
selected to receive the “Electrical 
Manufacturing” award for “out- 
standing achievement in product 
design, engineering and develop- 
ment”...the Altec 21B again 
proves that it deserves the title of 
“the world’s finest microphone.” 


* Setting a new standard in micro- 
phone performance in every field 
...broadcast, recording, motion pic- 
ture, television and public address. 


* If you still haven’t heard this 
amazing condenser microphone call 
your Altec dealer for a demonstra- 
tion and the 21B will prove that it 
is “the world’s finest microphone.” 
Immediate deliveries on all models: 
stand, chestplate and lapel. 


ALTEC 


LANSING CORPORATION 


$356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 


Copyright 1951 by Caldwell-Clements. Ine, 


RADIO-TV STOCK 


Price Ranges of 115 Radio-TV & Communications 


Statistical Information Compiled by 


Dividends 
Paid 

Stock cng ed _ 1950 Current 1950 ; 
Exchange Company High a om High a = 1/3/51 on ef 

e % 
U Acme Electric Corp........... — — 5 3 B, 0.32! 6.8 
NYCE po | a ng a 36 1914 31 21 29a 3.50 11.9 
U Adams & Westlake Co........ _ oe 14 il 14 * = 
BYSE : WAR DORs. Ss kos cece 19!/4a 3a 39%, 174 24 1.00 4.2 
U PO MND 6 502s obo Swedes 7¥a 33a 12'\4a 4346a 836 0.40a 48 
U Aircraft Radio Corp......... — — 6% 3% 63% 0.60 9.4 
NYSE = Allegheny Ludlum Steel...... 612 174 47% 21’e 4534 2.50 5.5 
U Alliance Mfg. Co............ —_— _ 16! 9 16 * a 
U Allied Electric Products, Inc... — — 53% 3 5 0.20 4.0 
NYSE American Broadcasting Co..... 10/2 5 1444 7% 10% ° = 
U American Lava Corp.......... — _ 78 70 75 * _ 
U American Phenolic Corp....... 1254 2% 10% 62 9% 0.70 7.6 
NYSE American Tel. & Tel. Co....... 2004 138 16134 1464/4 151% 9.00 5.9 
U American Transformer Co...... IW 2 3 2 3 * - 
NYSE Anaconda Wire & Cable Co.... 451% 19l44 3834 273% 37a 3.50 9.3 
NYSE Arvin Industries Inc........... 18a 103¢a 305¢a 17a 24, 1.6635a 6.9 
U Automatic Radio Mfg. Co., ‘Inc. — —s lA 5g 1% * - 
NYSE Avco Mfg. Corp........ces00. 143g 4 Ie 5%4 7% 0.50 6.5 
MWSE _— Belden Mfg. Co.............. 27 11 22%, 11% 18 1.80 10.0 

Bendix Aviation Corp......... 53 34 


OOK OSs 56 ss -o:0'osv ae 1936 1354 ; 
NYCE DERONN PRS sais cc pecs c's aia 312 3% 11% 5 1l'2 1.00 8.7 
U Capitol Records Inc........... 2934 3g 7% 3 63% 0.12! 2.0 
U Chicago Molded Products Corp. 12! 5 9 ae 13 1.05 $1 
NYCE Clarostat Mfg. Co........... 6 1% 6Ys 2% 53% 0.16 3.0 
NYCE Claude-Neon, Inc............. 9 lg 7’, 1% 4% * - 
U Collins Radio Co............. 20a 4 16 Aly 15% 0.50 3.1 
NYSE Columbia Broadcast. System ‘‘B’’ 50 165 40 25 28) 1.60 5.6 
NYSE Cornell-Dubilier Electric Co.... 27% 7 174 105 1534 0.95 6.0 
NYSE Corning Glass Works.......... 39% 18 45% 28% 40!/2 2.00 49 
NYSE _ Davega Stores Corp. (NY).... 34 lly 19'/ 1344 14% 2.10 14.2 
NYSE Decca Records, Inc........... 37% 456 10 62 8a 0.50 6.2 
NYCE Driver Harris Co............ 66 23 36% 24a 36Ye 2.25 6.2 
U Dumont Electric Corp......... ~ _ 3Vo 1% 24% ¢ - 
NYCE Allen B. DuMont, Labs....... 164 4 215% 13\4 154 1.00 6.5 
U Durez Plastic & Chemicals, Inc. 22 836 16% 13 155 1.00 6.4 
NYSE Emerson Radio & Phonograph Co. 107%a 6a 20'4a 12'a 134% 0.73a 5.5 
U ge. ae RE ee — = 2 12 2 * = 
NYCE Fairchild Camera & Inst. Co... 29 TI’, 30/2 20 24 0.75 3.1 
NYCE Fairchild Eng. & Airplane Co... 836 2 9 4%, 834 0.60 6.9 
U NN snc stea ck oases 155¢a Alea 9a 5a 83% 0.55 6.6 
U General Aniline & Film Corp... 148 57 86 63 77%, 1.00 13 
NYSE General Bronze Corp.......... 2336a 7%a 203%a lla 17 1.50 8.8 
NYSE General Electric Co........... 52 3134 50! 41, 495% 3.80 71 


General Industries Co......... 


General Instrument Corp...... 


NYSE General Precision Equip. Corp... 11% 213% 1244 20 ; 

NYCE Globe-Union, Inc............. 13\4a 6a 2536 il 2434 1.90 77 
MWSE Hallicrafters ..........-005. If, 23% 134% 54% 7% 0.15 2.0 
NYCE Hazeltine Corp............... 262 10 24'/n 16 254 1.75 6.9 


U Hoffman Radio Corp.......... 13%a Ya 17a 7¥ea 10% 0.79%a 7.3 
U Hytron Radio & Elec. Corp.... 534a Sea 7’ 3% 6Yn 0.50 7.7 
U international Resistance Co..... 3g Yo 6 2a 54 0.30 5.8 
NYSE International Tel. & Tel. Corp.. 33 TV 16 9% 144 _ = 
U Jefferson Electric Co.......... 53> 10% 2334 16%. 22% 2.00 8.9 
MWSE _ Kellogg Switchb’d & Supply Co. 15! 6' 19 11% 15! 0.90 5.8 
U NS RRS Serre ZS 1% 454 11%.6 5 * bord 
NYSE Libbey-Owens Ford Glass Co... 74!/2 43 3914 30% 314% 3.50 111 
NYSE Magnex Ca... 6.86 esse ne * 5 24% 10% 125 1.00 7.9 
U Maguire Industries Inc........ 8 Ke 1% 3% 1.65 * o 


| 
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Stock 
Exchan 


480 Lexington Ave., New York 17, N. Y. 
offers an 
. * e e . 
Stocks 1945-1951, with Dividends Paid and % Yield approach 
to the 
Merrill Lynch, Pierce, Fenner & Beane Prod : 
tion 
bya of Electronic 
ae ae ‘ by — soe veins p a‘ 
Stock rice Range rice Range rice per ie * that 
Exchange Company High Low High Low 1/3/51 _ share % ar Ss IS 
U P. R. Mallory Co., Inc........ 38 14 26 16a 272 1.172 4.3 } - 
U John Meck Industries......... _ _ 4 2 314 * - , im / 
NYSE Minnesota Mining & Mfg. Co... 101 30 151 94 151 3.20 2.1 as ’ PY pie ‘ 
NYSE Motorola, Inc..........20000 26%4a 9 8%a_ 57 23Ye Ale «450 8=s 10.8 economica 
U ON PO OME. cedcicecnctae =e =_ 4% Ve 2% 0.15 6.6 iY = % 
We WE G6. 5g os aces ws 12% 7 1l' 656 s 0.45 5.6 , \ 
U ee 7% 13% 6 2 4 0.05 1.3 
NYCE National Union Radio........ 14 2 534 2’ 458 * _ 
MWSE Oak Manufacturing Co......... 14 63% 1834 10! 13% 1.50 10.8 
NYCE Olympic Radio & Tel. Co....... i a 12'4 658 8% 0.74 8.3 
U Packard-Bell Co............. 4V/oa la 9a 6a 7% 0.87/Yoa 12.1 4 > 
Gi. CHE GEN 5 ovicic evrewicecsisce 47 20', 23% 20 22 1.67 7.6 f': 3 
NYSE Pittsburgh Plate Glass Co...... 4834a 2834a 40% 30/2 3854 2.50 6.5 CONICAL ENVELOPE . . . a stainless steel spin- 
NYSE Radio Corp. of America....... 1934 TY 234% 1244 16% 1.50 9.0 ning for yg rg eg, —-> Y, in. 
U EEO in Pio 173%4a 6Yaa «16 Vga 9a 16a 1.31Y%4a 8.2 thick type 446 q ole 78 6 in. diameter. 
NYCE Raytheon Mfg. Co............ 29\/e 4 13% 6a 115 aia 
U Reeves-Ely Labs., Inc......... = _ 436 3g 4s _ _ 
U Reeves Soundcraft Corp....... _ a 2 Vg ll oa _ 
NYSE Revere Copper & Brass....... 31% 10% 3234 14% 2834 2.50 8.7 
MWSE Sangamon Electric........... 37 2214 37 26% 37 3.50 9.5 
U Scophony-Baird Ltd.......... — — 0.35 0.10 0.18 e _ 
U Scott Radio Labs., Inc........ 25% 3% 5s 1 25% * —_ 
NYCE Sentinel Radio.............. 1044 13%4 9 3 6 % _ aactaneuan eeniee 
" : me ae per aA +++ @ special mass 
U Sight Mirror Television Corp... 0.05 0.05 0.05 a coduiiten product made de tha Galena 
U Sight Master Corp........... - ~ 0.45 0.05 0.13 _ Industry of Ve in. thick type 430 chrome iron 
in. wide. n. hig n. deep. 
NYCE Sonotone Corp..............- 1% 2\4 534 2% 434 0.32 7.3 
NYSE Sparks-Withington Co......... 13% 3\/2 10% 4'/n 6! 0.10 LS \ 
U Speer Carbon Co............. — — 30% 13 30/2 1.20 3.9 
SYS: SUPE GOP o ccc ccccocccs 40! 1634 33 25% 34 2.00 5.9 
U Sprague Electric Co........... _ — 34 15, 314, 1.35 4.3 
U Standard Coil Products Co..... _ — 12 9 10' 0.25 2.5 
Me Stewart-Warner Corp.......... 263% 9 213% 12 1634 1.50 9.0 OMA SHIELD .. . @ ne nning 
Stromberg-Carlson Co......... 29 8% 193% lly, 135% — _ combining hemispherical and spherical forms. 
NYSE Sylvania Elec. Products Inc..:. 43% 17%, 26% 18% 24 2.00 8.3 Made of 280 bag meng © Ni thick. Overall 
U Tele-Tone Radio Corp......... — ~ 62 3 4 0.12! 3.1 
U Television and Radar Corp..... — _ 0.52 0.25 0.55 * _ @ Immediate cost reduction is today’s 
; pas pani Sp seteees ay « pe a pane “ 5% most urgent demand — requiring more 
elevision Equipment Corp..... —_ _ ’ . q _ lt tay peman: 
UV ‘Television Electronics Fund.... — pe 12.65 1010 12.37% 1.00 8.1 ~ thinking in the —_ of ee 
U Trad Television Corp......... - _ 0.59 0.15 0.50 * _ an ore ingenious TooNng meth Ss. 
Progressive new Spincraft techniques 
! Trav-ler Radio Corp.......... _ _ 5Ve 3% 44 0.281%, 60 may help simplify your production prob- © 
1 welt aay Sole ok eo ms som oe le | See 
nited Carr Fastener Corp... .. ‘a, ‘2 - : 
0 U.S. Television Mfg. Corp... ae pe 1%, 015 0.25 * me large and small manufacturers. 
U Universal Winding Co......... 11 7 13%, BY, 12% 1.00 7.8 Some examples of this advanced en- 
: abies gineering are shown here. It will pay 
ideo Corp. of America....... _ _ 0.47 0.17 0.28 bo nt to study them ... and ask 
U Webster-Chicago Corp......... 11% a 8% 13% 125 9.0 spa ona vows tay ated " poco 
U Wells Gardner & Co.......... 9% %  I1@ 5V> 6¥e 0.75 12.2 a yo uv pioneer compan 
NYSE Westinghouse Electric Corp... . 39%a 20%a 36 2%, 34% 2.00 5.7 | versatile ability to help solve your elec- 
NYSE Weston Elec. Instrument... 63%, 21% 34/2 22% 33Y2 2.00 6.0 tronic problems. You'll find the Spincraft 
Data Book a good source for ideas. 
NYSE = §5 White Dental Mfg......... 44 215% 41 273% 31% 1.60T 5.1 Write for your = —without obli ation 
U WileehsGay: COs és 5 cscs 436 3% 3a 1% 1% * — PY 9 % 
mb Woodall Industries Inc........ 22! 8 16% 13 44 1.15 8.1 
ASE R. We Gee oes acdee as 34 3 W% 536 1% 0.45 6.2 ° 
Z vith Radio Corp............ AMY. Wo 7% 31% Se 3.50 6.9 = y 
“e Spincraft, Inc 
V—Unlisted Pm mf s : : 10 
WYSEne traded ‘‘over-the-counter”. MWSE—Midwest Stock Exchange. oa j 4149 W. State St. Milwaukee 8. Wis. 
Aye ev) York Stock Exchange. a—Adjusted for stock dividends, splits, etc. — *—Dividends, if any, Heretofore known as 
E—Nev: York Curb Exchange. t—Plus 5% stock. not reported. Milwaukee Metal Spinning Co 
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Valuable published! 
guides Gust : 
for 


\ television MOVIES 
\ technicians FOR TV 


This complete, practical book gives you all the information you need 
to choose the best equipment, operate it most efficiently, and make 
the most effective use of movies on TV programs. It explains the 
operation of all leading makes of cameras, projectors, sound and 
kinescope recording equipment, different types of lenses, etc., giving 
the advantages, disadvantages, and relative costs of each. It shows 
what may go wrong and how to avoid trouble, what type of picture 
is good on television and what is not, how to light movies for best 
TV reception, how to insure good shots on location, combine live 
scenes with movies, produce special effects, titles, newsreels, different 
types of commercials, and much else that will be of utmost practical 
aid to station personnel and program planners. By J. H. Battison. 


TELEVISION & FM 
ANTENNA GUIDE 


This excellent handbook will save you much testing and readjusting 

sPPROVA and insure the best reception from any antenna system. It gives you 
Miata § the characteristics, dimensions, advantages and disadvantages of all 
VHE and UHF antennas and allied equipment, including heretofore 
unpublished information on new types recently tested by the authors. 

It tells how to determine the right type of antenna for a specific lo- 

cation, locate space loops, determine signal strength, etc.; how to 

mount various types of antennas on different kinds of roofs or win- 

dow sills; how to minimize noise and avoid standing waves in trans- 

mission lines, and all other installation procedures. Handy tables 

give comparative data, and there is full, clear instruction in all fun- 

damental antenna principles. By Noll & Mandl. Ready Feb. 1 


A practical how-to-do- 
it guide for technician 
and program director 
alike. 


Television 
and FM 
Antenna 
Guide 


ERBARD B 
ROE 


How to get the most 
out of the antenna sys- 
tem at any location. 


Outstandingly helpful references 


TELEVISION FOR 
RADIOMEN 


The outstanding book on television for servicemen. Explains in 
clear, non-mathematical terms the operating principles and function 
of every part and circuit in today’s TV receivers, and the chief prin- 
ciples of transmission. Complete, practical instruction in installation 
and alignment procedures, testing equipment and how to use it, 
adjustment, and trouble-shooting. By E. M. Noll. 


RADIO & TELEVISION 
MATHEMATICS 


This unique handbook of 721 problems and solutions shows you 
what formulas to use, what numerical values to substitute, and each 
step in solving any problem you are likely to encounter in radio, 
television, or industrial electronics. Conveniently arranged and fully 
indexed for quick reference. By Bernhard Fischer. 


Television 
. for Radiomen 
kware 


wos. 


JiU and 
TELEVISION 
MATHEMATICS 


USE THIS ry The Macmillan Company, 60 Fifth Avenue, New York 11 


COUPON 


& 
[DD Movies for TV $4.25 Please send me the books. checked. I will either 3 


rock ceuming remit in full or return the books ‘in 10 days. 


( Television & FM Antenna 
Guide. (Prob. ) $5.75 


’ ( Television for Radiomen 
$7.00 


i (D Radio & Television 
J Mathematics $6.00 
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PICTORIAL 
NEWS OF 
THE WORLD'S 
FINEST 
HERMETIC 
SEALS 


@ FEBRUARY, 1951 © 


é 


oN > BOTTOM VIEW 
ne 


x 


The only seals you can hot tin dip 
at 525°F. for easy assembly solder- 
ing, for a strain and fissure-free 
sealed part with resistance of over 
10,000 megohms! 


Hermetic headers withstand high 
vacuum, high pressure, temperature 
cycling, salt water immersion and 
spray etc., and are used extensively 
by America’s leading industries and 
government agencies. 


Write for 
your copy 
of the most 
complete 


hermetic 
seals. 


PRODUCTS COMPANY 
33-35 So. Sixth St., Newark 7, N.J 
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LOS ANGELES-SAN FRANCISCO RELAY 


(Continued from page 45) 


TD2 system will be available for ment will be required at intermedi- 
connection to multiplex telephone ate offices .whenever channels are 
equipment, and FM terminal equip- dropped. 


The FM and microwave transmit- 
ting terminal will accept a 0.25 volt 
(peak-to-peak) video signal in the 
range between d-c and 5 megacycles. 
The signal before being fed to the 
frequency modulator is passed 
through a video amplifier and clamp 
circuit. The carrier frequency (dif- 
ference frequency) of 70 MC is ob- 
tained from two microwave oscilla- 
tors. The video signal modulates one 
of these oscillators, producing a peak 
frequency swing of 8 MC resulting 
in difference frequencies which vary 


Fig. 3: Alarm and express 
order system for unattended 
Pai + 
CACO" [em NeT}—ss| sr-cantwe | stations. Each center can 
BB . . . 
St pan _——— er 10 8? monitor 6 stations and receive 
T . . . 
ye ne Ne up to 42 indications from each 
| | Fig. 4: (below) A typical re- 
1 Quay we 58 — peater station; equipment 
E = Te ea TBO 6068 shown by broken lines is 
1 PAIR. . . 
De see aT Ti used only at main stations 
(897 
Hy BRIDGE Ss neg 
TBO 10 and RECEIVING 
we ANTENNA 
K" BAY 903 
| - >I 
Qu. BRIDGE s ee ag 
aa HY " ) 1359 
MT.OSO SS. TBD 10 
a c-1 HY BRIDGE Ss MERCED 
A = (269 
eeeeneene --2------- NET 
3730 | conver} 70 
IMAGE 
PANOCHE BAYS 9-10 | | mc 
ANNUN CKT [9 
R 
7 Simin Be c= HY BRIDGE SS FRESNO 
Peer A 1872 
JOAQUIN L IBRANCHING: TBD 1? 
RIDGE qn M NET 
YS 804-5 
eer ckeh alae mpunin ot dagminan cabane TIPTON 
PYRAMID 1 
jie ct HY BRIDGE ss BAKERSFIELD 
tin 9 ar g 1863 
---------1 Hi L [BRANCHING TSO tl ‘ 
ares H 
TEMBLOR = CHAN.2 4 GEN} 
mata sy SST SELENE SGNALLING aanite a 
. a A 
<a sy etc: x = JACK STATION STATION 
es ll tt Fleece = RADIO LINK TO OTHER 
ACI aa WIRE LINK CHAN. 
ig _ REC, FILTERS 


SH FTegn pe << < 


MAIN 
STATION 


Sosseenond 


u 
MAIN OR 
AUX. STATION bats ps 
TRANS. 
FILTERS 


Coil-Form 
Requirements 


No matter how exacting your re- 
quirements are, Precision Paper HIGH HEAT DIS 
Tubes can be made to meet them. 


tat Saale SicG at ttyl ENE. 


cellulose acetate, combinations. a 
LAN) 
re Y 


machining and 


Any shape, length, ID, OD. Spiral- ; 

winding and die-forming under —s \ 

Pressure provide maximum strength SS 

with light weight. ore 

Write for new Mandrel List 
of 1000 sizes 


PRECISION PAPER TUBE CO. 


2057 W. CHARLESTON STREET CHICAGO 47, ILL. 
Plant + 2, 79 Chapel Street, Hartford, Conn. 


ALSO MFRS. OF PRECISION COIL BOBBINS : 
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/SYNTHANE is a Whale of an 


Synthane laminated plastics have a combination of superior 
electrical qualities that may make them just the materials you've 
been seeking to make your product better. 

One advantage is excellent electrical insulating ability. 
Others are high dielectric strength, low dielectric constant and 
low power factor. Together with Synthane’s light weight, ease of 


they make Synthane a valuable material for many applica- 
tions in almost every industry. : 

On If your present materials are in any way unsatisfactory and 
your quality standards are high it may pay you well to find out 
more about Synthane. For your copy of the Synthane catalog, 
clip and mail the coupon today. 


good mechanical and chemical characteristics, 


SYNT 
12 River Road, Oaks, Pa. 


Please send me @ COPY of the complete 


Synthane catalog. 


nett AMRISTESE LEE lay 


A BETTER ENGRAVER 
AT LOWER COST 


The 2 and 3-Dimensional 


MICO 


Fills the long-feltt need for a portable, inex- 
pensive and dependably accurate machine for 
making small dies, molds, templates, etc, Ex- 
tremely simple to operate. 

Note These Superior Features 

®@ Engraves 2 or 3 dimensions. 

@ Pantograph permits 4 reduction ratios. 

@ Micrometric depth control graduated in 
thousandths of an inch. 

@ Entire spindle assembly removable to fa- 
cilitate cutter grinding. 

@ Rugged cast iron construction with ex- 
clusive adjustments for insuring quick, 
accurate setting. 

Send for complete specifications and attractive 
price list. 


MICO INSTRUMENT CO. 
75 Trowbridge Street, Cambridge, Mass. 


Recording Efficiency 


A tions 
for instrumentation 1pp Te) 


Ampex Magnetic Tape Recorders 
offer the only proved means of 
making electrically reproducible 
recordings up te 40,000 cps! Such 
critical recording permits detailed 
study of particular phenomena 
from tape loops, or other automatic 
date reducing systems. Up to 14 
channels of data recorded simul- 

y on separate tracks where 


required. Special systems record Ampex Magnetic Tape 
down to O cycles with no phase shift Recorders are availa- 
or wave form distortion. Write for ble in console, rack or 


analysis of your specific problem. portable types. 
— USES INCLUDE: 


g © Aerophysical Research 
e Industrial Recording @ Multi-Channel Recording 
@ Laboratory Research @ Portable Half-Track 


TV Relay 


(Continued from preceding page) 


between 66 and 74 MC. The average 
difference frequency of 70 MC is 
stabilized by means of an automatic 
frequency control. 

An amplifier and limiter circuit 
follow the FM modulator and deliver 
a power of plus 13 dbm to the micro- 
wave transmitting circuit through 
a patching and monitoring bay. All 
channels connect through a common 
patching bay at the 70 MC i-f for 
monitoring, patching, switching, and 
bridging onto branch routes. 

Referring to the transmitting 
microwave circuit; a 70 MC i-f sig- 
nal and a microwave carrier fre- 
quency obtained from a crystal- 
controlled harmonic generator are 
fed to a vacuum tube modulator, The 
output of this modulator is passed 
through a side-band filter which re- 
moves one of the sidebands and then 
through 3 microwave amplifier stages 
which increase the signal amplitude 
by approximately 16 db. The signal 
output is connected through wave- 
guides to the correct channel branch- 
ing filter before being fed to the an- 
tenna. A _ directional coupler to- 
gether with a crystal-detector type 
power monitor circuit are bridged 
on the waveguide between the ampli- 
fier and filter. This monitor circuit 
indicates not only the transmitter 
power, but also energizes an alarm 
if a drop of 10 db or more of power 
output occurs. 

The microwave receiving terminals 
are located at both ends of the relay 
system. An image rejection filter 
connects each received channel to a 
crystal converter where it is con- 
verted to the i-f frequency of 70 MC. 
This is accomplished by beating a 
local microwave generator with the 
incoming signal. A preamplifier am- 
plifies the signal before it is applied 
to the main i-f amplifier which has 
an automatic gain control circuit to 
maintain the signal at a constant 
level. The latter maintains the out- 
put of the main amplifier at plus 13 
dbm by automatically adjusting the 
grid bias on five of the eight ampli- 
fier tubes. The i-f output is cabled 
through the i-f patching and moni- 
toring bay to the FM receiving ter- 
minus. 

The first circuit of the FM receiv- 
ing terminal limits the i-f signal 
magnitude, and amplitude variations 
removed. The discriminator com- 
bines two tuned circuits, one resonant 
‘above 70 MC and one below 70 MC, 
the instantaneous frequency govern- 
ing the voltage developed across 
these two circuits. By bridging op- 


(Continued on page 86) 


PROJECT ENGINEERS 


For Microwaves... 
Magnetrons... 
Klystrons...and 
Pulse Modulators 


Experienced personnel required in 
our expanding Microwave and Vac- 
uum Tube facilities, with the fol- 
lowing background: Microwave 
Measurement, Magnetron Develop- 
ment and Manufacturing, Klystron 
Development. Vacuum Tube Tech- 
nique, Pulse and Modulator Cir- 
cuits. 


Permanent positions with one of 
the oldest tube companies in Amer- 
ica, associated with a world-wide 
organization. Unlimited possibil- 
ities are available to the proper 
people. Write full details, in con- 
fidence. 
& 


AMPEREX ELECTRONIC CORP. 


25 Washington St., Brooklyn 1, N.Y. 


electronic 


engineers 
(3 seniors) 


wanted by 


The manufacturer of 
world-famous Freed-Eise- 
mann Radio-Phonographs 
and Television Consoles re- 
quires 3 engineers to act 
as group leaders on design 
and production of commu- 
nication equipment on 
important government con- 
tracts. Must have a mini- 
mum of 7 years experience 


in this field. 


My Write, giving complete 
outline of education, ex- 
perience and salary re 
quired to Freed Radio 
Corp., 200 Hudson Street, 
New York 13, N. Y. 


Sr ee 
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| 


TEL 


ENGINEERS 
Better Yourself With 
A Better Job At 


GRADUATE ENGINEERS FOR PROJECT 
& PRODUCT ENGINEERING WORK 


OPPORTUNITIES & SALARIES 
COMMENSURATE WITH ABILITY 


OPPORTUNITIES EXIST 
For Graduate Engineers With Design, Development 
and Product Experience in Any of the Following 


ANALOGUE COMPUTERS = MECHANISMS 
RADA ELECTRONIC CIRCUITS 
COMMUNICATION EQUIPMENT AIRCRAFT CONTROLS 
HYDRAULICS INSTRUMENTATION 
ELECTRONIC PACKAGING PRINTED CIRCUITS 

PULSE TRANSFORMERS aso FRACTIONAL HP MOTORS 


FIELD SERVICE 
ENGINEERS 


To install and flight test electronic equipment. Engineering de- 
gree and service technical experience preferred. Assignment in 
U.S. and abroad. 


' SUBMIT RESUME TO 
EMPLOYMENT OFFICE 


SPERRY 


GYROSCOPE CO. 
DIVISION OF THE SPERRY CORP. 


GREAT NECK, L. I., NEW YORK 


CAREER OPPORTUNITIES 


AT Ol} MON TELEVISION 


Electronic Engineers 


Several interesting openings for qualified men experienced in 
circuitry, design and/or product development. Minimum of 
3 years television experience required. Excellent advancement 
opportunities. 


Sales Engineers 


Television transmitter design. Knowledge of TV camera tech- 
niques, transmitting equipment and servicing. E.E. degree 
necessary. 

Design Engineers 


M.E. or E.E. Experienced in Radio or TV design. For mass 
production plant. Prefer heavy background in gear train 
or servo mechanism computation. 


Methods Analyst 


Top man. Must be familiar with Radio or TV production 
line assembly methods, work simplification, standard time 
values, tool and jig design. 


Apply in person, phone or write: 


ALLEN B. DuMONT LABORATORIES, Inc. 
35 MARKET ST., EAST PATERSON, NEW JERSEY 
Att: Mr. G. KAYE, Personnel Dept., MUlberry 4-7400 


Fast with the fendi tn jeision, 


RCA VICTOR 
Camden, N. J. 


Requires Experienced 
Electronics Engineers 


RCA’s steady growth in the field of elec- 
tronics results in attractive Opportunities 
for electrical and mechanical engineers and 
paysicists. Experienced engineers are find- 
ing the “right position” in the wide scope 
of RCA’s activities. Equipment is being de- 
veloped for the following applications: 
communications and navigational equip- 
ment for the aviation industry, mobile 
transmitters, microwave relay links, radar 
systems and components, and ultra high 
frequency test equipment. 

These requirements represent permanent 
expansion in RCA Victor’s Engineering 
Division at Camden, which will provide 
excellent opportunities for men of high 
caliber with appropriate training and 
experience. 

If you meet these specifications, and if 


ENGINEERING 
OPPORTUNITIES 


Expanding research and develop- 
ment organization has a number in 
of unusual opportunities for elec- 
tronic engineers with experience 
in the following fields— 


Laboratory Test Equipment 
Airborne or Shipborne Radar 
Microwave Communications 


Telemetering or Missile 
Guidance 


Underwater Sound 


Engineering 
Opportunities 


Westinghouse 


Wanted: 


DESIGN ENGINEERS. 
TECHNICAL WRITERS. 


Must have at least one year’s ex- 
perience. For work on airborne ra- 
dar, shipborne radar, radio com- 
munications equipment: mico-wave 
relay or micro-wave communications. 


Good pay, excellent working con- 


you are looking for a career which will 
Open wide the door to the complete ex- 
Pression of your talents in the fields of 
electronics, write, giving full details to: 


National Recruiting Division 
Box 30, RCA Victor Division 
Radio Corporation of America 


Camden, New Jersey 


Men qualified in these or allied 
fields are invited to send resumé. 
All replies confidential. 


MELPAR, ING. 


452 Swann Avenue, Alexandria, Va. 


ditions; advancement on individual 
merit; location Baltimore. 


Send resume of experience and ed- 
ucation to: Manager of Industrial 
Relations. 


WESTINGHOUSE ELECTRIC 
CORP. 
2519 WILKENS AVE., Battrmore 3, Mp, 
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OVEN 


The JKO 7E 


With Thermostat Sealed In Helium 


Here’s another important JAMES KNIGHTS develop- 
ment, the JKO7E Oven. It features a thermostat that’s 
sealed in a glass envelope that has been filled with 
helium. Contact arcing is eliminated—temperature dif- 
ferential is greatly minimized by providing oser 
thermo-coupling to the thermostat! In addition, it’s 
completely dust and tamper proof! 

he new desien results in greater frequency stability 
—longer life—greater reliability than is possible with 
mercury thermostats! The JKO7E is available with 
either a 6.3 volt 10 watt heater, or a 115 volt 12 watt 
heater. It’s broadcast, FM & TV, F.C.C. approved! 


Additional JKO7E Specifications 


pode a any JK type crystal except H-6, H18T 
an 
Normal operating temperature 50° C = 2° C. 

ill hold any temperature as much as 75° C above the 
ambient 
Supplied complete with Johnson No. 237 Socket 


Also Ideal As Frequency Standard 
When Used With JK Stabilified H-18 


The JKO7E, when used with the JK H-18, 100 KC 
Crystal, or similar type, is also ideal for extremely ac- 
curate frequency measurements. 


JK Stabilized H-18 Specifications 


Freauency Range: 80 KC to 2 MC 

Hermetically sealed metal holder 

Wire mounted silver plated crystal Octal base. 
Complete Information on Request 


Announcing. | 4 NEW, IMPROVED 
& 


The James Knigh bs Co mfr any 


SANDWICH, ILLINOIS 


ANNOUNCEMENT! 


MAGNETIC CORE CORP. announces the 
completion of the first of two wings of their 
New Modern Iron Powder Metallurgy 
Plant at John Street, New Windsor, New- 
burgh, New York, specializing in Magnetic 
Cores for Television, Radio and Communi- 
cations. Our expanded facilities will en- 
able us to meet government contracts and 
sub-contracts. 


Offices and Laboratories are still lo- 


cated in Ossining, New York. 


CORE CORP. 
Manufacturers of Electronic Powder M 
142 SOUTH HIGHLAND AVENUE, OSSINING, NEW YORK 
Ossining 2-0222 


TV Relay 


(Continued from page 84) 
positely poled detector circuits acn 
the tuned circuits the video 
quency may be recovered. The de 
tor circuit is connected to a fé@ 
back video amplifier, the output) 
which is in push-pull to supply 1 
1.5 (peak-to-peak) output voltage 
a 110-ohm balanced line. Gated i 
put circuits are employed in the 
patching and monitoring bay to pe 


‘mit rapid switching between the 


connected circuits. Three multi 
output circuits are bridged acro 
the line to permit routing to bra 
lines. The signal may be observ 
on either an oscilloscope or pictif 
monitor by means of monitori 
jacks and equipment. : 
In the repeater circuits, the sign 
is received and fed to the branchin 
filter. Each channel passes throtj 
an image rejection filter and is 
verted to the 70 MC i-f by mixi 
it with the output of a microwat 
oscillator. With the exception {| 
the local oscillator circuits in uné 
tended stations, the repeater station 
consists essentially of a microwave 
to i-f receiver and an i-f to mict& 
wave transmitter. Figure 4 show 
a repeater station. The dotted con 
nections, however, are used of 
at main stations. The i-f sign 
after amplification and automail 
gain regulation is passed throug 
the patching bay to the modulatol 
and retransmitted to the next relay 
station. The microwave generator 
frequency is 40 MC greater, or lé : 
than the received frequency from thi 
preceding frequency to prevent a 
leaking to the receiving antenn 
which would cause “singing.” _ 
microwave generators are ¢ ysta 
controlled to within 0.003 per céf 
Auxiliary stations are supplied Wi 
a 40 MC oscillator and mixer circuit 
to accomplish the 40 MC frequent] 
shift between the repeater input ant 
output. This microwave generawr 
has two outputs, one which supple 
the transmitter modulator and f 
other which feeds a mixer ci cui 
where it is shifted 40 MC by the: 
MC oscillator. This 40 MC sh 
output is applied to the receiver 
verter where the incoming signal 
demodulated to the i-f frequency 0 © 
70 MC. ‘ 


Lansdale Tube Buys Site 


A subsidiary of Philco Corp., the 
Lansdale Tube Co., with its main plant 
and laboratories in Lansdale, Pa., 
purchased a site at Frederick, Md., 
a new plant for the mantifacture 0 
critically short electronic tubes for 
Armed Forces and essential civilians re 
quirements. 
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